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The Mobile Agricultural Radar Sensor (MARS 10.2 GHz) was
used to collect data from 31 fields in the floodplain of the
Kansas River east of i.awrenc ,?, 'Kan;d ,' during the summer of 1981.
Corn, soybeans, and wripat crops sere observed from May 1 to
November 11, 1981. Radar back;.:attering (o°) measurements were
acquired at 10.2 GHz for iV and VH polarizations at 50° incidence
angles for all fields and at 30 0 , 40 0 , 50 0 , 60 0 , and 70 0
 for nine
of the 31 fields. Target parameters describing the vegetation
and soil characteristics, such as plant moisture, plant height,
soil moisture, etc., were also measured. This report documents
the methodology, radar backscatter c,,%.a and associated ground-truth




The Mobile Agricultural Radar Sensor (MARS) was used to measure the
radar backscattering coefficient (v°) for the 1981 vegetation experiments
i
conducted by the Remote Sensing Laboratory (RSL). Ten fields each of
wheat and corn, and 11 fields of soybeans were examined during their res-
pective growing seasons from May to November. A crop calendar illustrating
the time periods during which these fields were observed appears in Fig. 1.
Each of the 31 fields was observed three times per week with the
10.2-GHz system operating in both the like- and cross-polarization modes
at a 50° incidence angle (e). This data base is to be used to evaluate
the ability of the radar system to differentiate crop type, since a large
variability in Q° can be expected from the ten different fields. Three
of the ten fields of each crop type were selected for observations at
30°, 40 0 , 60°, and 70° incidence angles, as well as the previous 50°
measurements. These observations were obtained once per week and the
resulting data base is to be used to model the radar return from each
crop type and relate it to the measured target parameters.
This report documents the radar and ground-truth data acquisition
procedures used and presents the data collected during this experiment.
Analysis and modeling of the acquired data are the subjects of forthcoming
reports.
2.0 EXPERIMENT TEST SITE AND FIELD SELECTION
The test site for the 1981 vegetation experiment is located in the
Kansas River floodplain north of Lawrence, Kansas. This area is
intensively cultivated and provides a variety of crop and soil types
suitable for this type of investigation.
Potential target fields were selected to minimize within-field
variance in soil type, slope, drainage, weed infestations, and planting
characteristics to provide as uniform a surface as possible. An attempt
was made to maximize between-field variability by choosing the ten fields
for each crop type from soils having a range of textures. Final target
fields were then selected on the basis of accessibility dnd ease of
data collection for the truck-mounted radar system. Figure 2 presents
the experiment test site and field "locations for the 1981 vegetation
experiment.
3.0 MARS 10.2 GHz MEASUREMENTS
The MARS X-bang scatterometer, described by Gabel et al. (1981),
is a truck-mounted FM-CW radar operating at a center frequency of 10.2 GHz.
This system has antennas configured in a side-looking mode that allows
for drive-by data collection, which shortens fieldwork time considerably
while increasing the statistical confidence in the data.
Statistical confidence is achieved by both frequency and spatial
averaging to increase the number of independent samples incorporated into
each ao measurement. Gabel et al. (1981) presents the total number of
independent samples obtained by the MARS system as a function of
truck speed and incidence angle. During this experiment the total number
of independent samples obtained for each co measurement was in
the hundreds, resulting in a high degree of measurement precision.
Both VV and VH polarization measurements can be obtained at incidence
angles from 20° to 80 0 . Internal calibration via a delay line, and
external calibration with a Luneberg lens are used to calibrate
the instrument in terms of c o , which is found using the radar equation.
An average of the Lunberg lens measurements for the duration of the
experiment (5.9 dB) was used for calculating co
 as the temporal
variability was small (Figure 3;.
Repeatability tests were performed on two corn fields (Cl. C2) and
a soybean field (S1) in the study area. Three different locations per
field were measured four times each to generate 36 observations for
comparison. The returned power measured by MARS was averaged for each 	 !
location within a field and the four observations compared to this mean.
Like-polarization measurements could be duplicated within ± .3 dB for
83% of the observations with the worst case being .6 dB less than the
mean value. Cross-polarization measurements were within t .4 dB of the
mean value for 86% of the cases, with the worst measurement being 1 dB
lower than the mean value for that particular location.
4.0 GROUND-TRUTH DATA ACQUISITION
On each day that radar measurements were collected for a given field,
ground-truth data describing the soil and vegetation characteristics
were also obtained. The field visitation was scheduled such that the
ground-truth and radar observations were obtained within one hour of
each other.
When each field was visited by the ground-truth crew, three
ohservations were recorded for plant height and three samples
collected for plant- and soil-moisture determination. Periodically,
data on surface roughne:,s, bulk density, soil-surface row structure,
physiological growth stage, and crop damage were collected. One-time
observations were also obtained for soil ty pe, particle size, row
direction, row spacing, and pl .-.nt density. Weather data for rainfall,
temperature, humidity, wind speed and direction were obtained from the Kansas
University weather station and from four rain gauges distributed through-
out the study area. Fa nn-operator reports were supplied by the farmers,
3
describing characteristics such as planting date, tillage, harvest date,
yield, etc. Table 2 provides a summary of the ground-truth data collected
during this experiment and Appendix I provides a more detailed account
of the methodology used for the data collection.
5.0 DATA PROCESSING
The wheat fields were observed from early May until mid-July with
an average of 22 data sets per field. By mid-May the corn and soybean
fields were being observed as well, with the corn being harvested by
mid-September and the soybeans by mid-November. There is an average
of 34 data sets available for the corn fields and 37 data sets for the
soybeans. Table 3 presents a field-by-field time history of data collection
for the 31 fields investigatee during this experiment.
The raw radar data are Entered into the computer with the 50 0 data
going into one file and the 30°-70° data into another file. These data
are then edited prior to calculation of 
a0V and QyN values. Apperdix II
contains the co values for all the 50° data sets collected during this
experiment. Similarly, the ground-truth measurements of plant height
and percent soil and plant moistures are entered into the computer and
edited before the calculation and averaging (three samples per data set)
process takes place. Appendix II also contains these data. The model
data (30°-7 p°), with its associated ground truth, is presented in
Appendix III. Appendices 1V - VIII contain weather data, periodic
ground-truth measurements, farm-operator reports, the physiological
growth-stage keys, and the particle-size classifications, respectively.
The wet and dry biomass values from which the percentage moistures
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Time History of Data Collection for the Wheat,







































































,L r•- A A +►A 4)E 4)









V' V' V ' 0
yL L L m
G ^ 4) 4J 4J >I t t L M L
^3 3 O^Jc GCJ = r
E
•r
























(A 0 41 m
C) 4- C 41
t V 0 E
rn O v
^ L	 LO +J N WL E	 4J
- 
o L


























f^ C yd cu C1 r'
U to U C U
A	 I ^C •.-
V- O W Y Gl	 +^Lv L r- d L
N m f^ d







r- rJ O. MA r N 41N
C •^ ^ O

























49.-. O L C)
1J r 7 .0 A
t 4J N L
r L CC •w O W
++ 1 0 'V W
Y G) U O O N)U 3 O A CI L Ix
4J 4J
of C > y N
d L ip > ►•^








U 4J41 O A_ _^
3 4 A C) d	 O r
r• r r 3 ^.
UV L N +I
4J (2) a w (1) A0 L C 0. 0.	 4J tO 4J N 4J w UL n
(A W O E
E
E
ci r a E Ew a OC > 0. •-	 > L
A 4J iJ L • 4-O L L A 4-
4-) Qf O to LA
r C	 G) Cr-
GJ L GJ GJ G) r- n r tp
A r L L OE CL "0 r_ 7 O S- 10
A L r0 tp n rp 41







t +^ O N rQ+ C Nr A












APPENDIX II: Radar Data and Associated Ground Truth for







3	 Ear (or rob)




6	 Combined leaves and stalk
t
7	 Combined stalk and ear
8	 Combined stalk and tassle (head)




	Whea' Field # 1	 Radar Data: 6 = 50°, f = 10.2 GHz
Calendar	 Q	 Q	 Soil
	
Plant	 Plant
Julian vv Moist Part Moist Ht Part Moist Ht






	5/01/81 121 -16.25 -22.11	 3.0 5	 60.0	 69.2
	
5/06/81 126 -15.58 -20.73
	
6.1 -	 --	 --
	
5/08/81 128 -15.36 -20.21
	 4.5 5	 62.0	 81.0
	
5/11/81 131 -14.03 -17.99 12.9 6 	 53.6	 68.8 4	 59.0	 63.3
	
5/15/81 135 -13.62 -16.98 13.9 6 	 51.9
	
74.0 4	 60.7	 61.3
	
5/19/81 139 -14.26 -13.61 19.4 6 	 48.9	 78.0 4	 51.7	 64.7
	
5/20/81;140 -13.23 -18.49 20.5 6 	 50.7	 75.7 4	 25.9	 61.7
	








5/29/81 149 -13.37 -17.52 21.7 6 	 58.2	 80.5 4	 57.3	 56.0
	
6/01/81 152 -13.20 -17.06 15.8 6 	 53.0	 68.7 4	 50.7	 51.3
	
6/03/81 154 -14.60 -18.36 22.8 6
	
48.7
	 73.0 4	 48.4	 54.3
	
6/04/ 0- 1. 155 -13.80 -17.76 24.9 6	 58.0	 70.0 4	 48.3	 49.3
	
6/08/81 159 -10.60 -16.06 21.1 6 	 33.5	 72.3 4	 29.8	 46.8
	
6/10/81 161 -11.34 -16.19 18.3 6	 44.1	 70.0 4	 22.7	 45.7
	
6/16/81 167 -11.00 -12.56 19.1 6 	 30.3
	
64.7 4	 12.4	 48.3
	
6/17/81 168 -10.72 -16.38 20.1 6	 28.0	 70.7 4	 10.1	 43.7
	
6/18/81 169 -9.38 -16.23 19.9 6	 24.6	 71.0 4	 7.4	 49.0
	
6/22/81 173 -8.99 -13.84 22.2 6	 27.7	 29.3
	
6/26/81 177 -8.35 -15.60 17.5 -
	 --	 --
	
6/29/81 180 -10.91 -18.16 14.6 -
	 --	 --
	
7/14/81 195 -7.77 -17.32 10.7 -
	 --	 16.0
	
Wheat Field # 2	 Radar Data: 6 = 50°, f = 10.2 GHz
Calendar	 Q	 o°	 Soil	 Plant	 Plant
Julian	 w	 vh Moist Part Moist Ht Part Moist Ht
Date Date	 (dB) (dB)	 (x)	 #1	 %)	 (cm)	 #(cm)





5/06/81 126 -13.95 -21.01	 6.3 5	 67.5	 81.0
	








5/11/81 131 -16.84 -19.69 10.6 6
	 57.8	 83.3 4	 55.8	 64.3
	




5/20/81 140 -18.15 -19.81 16.9 6
	 53.6	 90.7 4	 64.4	 62.0
	
5/22/81 142 -19.57 -18.92 12.8 6 	 58.7	 82.3 4	 64.0	 51.0
	
5/27/81 147 -15.37 -18.92 14.8 6
	 56.8	 70.3 4	 56.9	 53.8
	
6/01/81 152 -16.40 -20.05 15.9 6
	 57.5	 82.3 4	 54.0	 56.7
	
6/08/81 159 -16.50 -20.76 16.2 6
	 54.4	 82.7 4	 44.7	 54.7
	
6/10/81 161 -16.97 -21.92 16.5 6
	 52.4	 83.7 4	 33.7	 58.7
	
6/16/81 167 -5.53 -11.59 	 --	 6	 38.1	 75.0 4	 15.6	 46.0
	
6/17/81 168 -7.50 -14.66 15.1 6
	 41.2	 68.3 4	 11.3	 46.7
	
6/18/81 169 -7.87 -12.02 18.9 6
	 40.3
	
77.7 4	 9.3	 57.3
	
6/22/81 173 -10.74 -13.59 20.2 6 	 28.7	 40.2
	
6/26/81 177 -9.10 -14.05	 18.7 6	 14.6	 32.7
	












	Wheat Field # 3
	
Radar Data:
Calendar	 o°	 v°	 Soil	 Plant
Julian	 w	 vh Moist Part Moist
	
Date Date (dB) dB
	 JU f	 JU
	5/01/81 121 -11.13 -17.48 14.8 5	 78.8
	
5/06/81 126 -11.00 -18.55 16.6 5	 77.0
	




5/11/81 131 -10.90 -19.15 28.3 6	 75.7
	
5/15!81 135 -13.90 -18.36 25.5 6	 69.1
	
5/19/81 139 -16.24 -21.09 30.0 6	 70.4
	
5/20/81 140 -16.66 -20.61 30.6 6	 63.8
	
5/22/81 142 -15.43 -19.39 28.5 6	 71.6
	
5/27/81 147 -15.54 -18.89 35.7 6	 69.1
	
5/29/81 149 -14.57 -18.82 36.7 6	 69.2
	
6/01/81 152 -16.60 -20.46 30.0 6	 62.0
	
6/03/81 154 -7.46 -17.51 40.8 6 	 64.5
	
6/04/81 155 -8.77 -13.12 44.5 6 	 68.4
	
6/08/81 159 -16.30 -21.56 35.8 6	 60.3
	
6/10/81 161 -13.56 -14.72 31.0 6	 60.5
	




6/17/81 168 -13.81 -15.86 30.4 6	 48.3
	
6/18/81 169 -11.98 -14.33 29.4 6	 42.4
	
6/22/81 173 -8.40 -13.65 40.0 6	 61.7
	
6/24/81 175 -10.01 -15.96 38.3 6	 31.0
	
6/26/81 177 -8.26 -13.31 33.8 6 	 36.4
	
6/29/81 180 -5.06 -11.21 32.2 6 	 25.9
	
7/14/81 195 -8.09 -17.55 20.6 5
	
14.8
6 = 50°, f = 10.2 GHz
_	 Plant








91.5 4	 70.7	 84.3
	
100.8 4	 65.1	 81.5
	
106.7 4	 67.6	 81.3
	
105.0 4	 59.2	 90.3
	
105.7 4	 67.0	 73.7
	
99.2 4	 67.3	 68.3
	
86.3 4	 62.1	 66.0
	
96.0 4	 63.9	 71.0
	
102.3 4	 57.0	 67.0
	
97.3 4	 54.2	 68.3
	
99.7 4	 50.1	 70.0
	
99.0 4	 44.7	 68.0
	
95.0 4	 33.2	 65.3
	
85.0 4	 17.4	 44.0
	
79.7 4	 13.8	 45.3
	
79.0 4	 19.5	 53.3
	
84.0 4	 7.1	 62.3
	





Wheat Field # 4	 Radar Data:
Calendar	 a°W Q°
vh Soil	 Plant
Julian	 Moist Part Moist
















5/11/81 131 -16.09 -20.45 25.4 6 	 66.6
	
5/15/81 135 -17.61 -20.86 29.3 6 	 72.6
	
5/20/81 140 -17.70 -20.85 37.4 6 	 65.4
	
5/22/81 142 -17.45 -21.01 34.9 6 	 70.7
	
5/27/81 147 -16.19 -20.75 34.8 6	 67.4
	
6/01/81 152 -13.12 -17.38 33.1 6 	 63.9
	
6/08/81 159 -17.26 -21.01 40.1 6	 59.0
	
6/10/81 161 -14.20 -17.56 38.7 6	 60.9
	
6/17/81 168 -11.40 -16.75 38.1 6	 54.1
	
6/18/81 169 -12.57 -13.52 37.7 6	 49.6
6/25/81 176 -10.32 -16.88 	 --	 -	 --
	
6/29/81 180 -9.19 -12.05 49.0 6 	 14.3
	
7/02/81 183 -8.59 -11.34 50.0 6 	 15.9
	
7/15/81 196 -8.03 -16.58 36.9 5
	
4.3
0 = 50°, f = 10.2 GHz
_	 Plant






99.3 4	 69.1	 92.0
	






106.7 4	 68.2	 75.7
	
99.7 4	 64.3	 73.3
	
102.7 4	 58.0	 76.7
	
101.0 4	 45.1	 75.3
	






92.0 4	 13.3	 66.7
	
57.3 4	 3.2	 45.0
	
85.0 4	 7.5 150.0
23.7
14
	Wheat Field # 5	 Radar Data: 8 = 50°, f = 10.2 GHz





vh Moist Part Moist Ht Part Moist Ht
	Date Date
	
dB	 dB	 M f	 Al	 cm
	5/01/81 121 -11.47 -24.02 13.6 5	 70.8	 84.2
	




5/08/81 128 -12.99 -2.0.54 19.6 5	 76.9 100.2
	
5/11/81 131 -12.49 -20.54 26.4 6	 73.4 100.0 4	 73.7	 92.0
	
5/15/81 135 -13.84 -20.29 30.1 6	 72.6	 99.3 4	 71.8	 57.7
	






5/29/81 149 -14.27 -19.93 25.8 6	 71.6 103.5 4	 68.8	 85.0
	
6/01/81 152 -15.62 -20.97 27.7 6	 64.1	 99.0 4	 61.0	 77.0
	
6/08/81 159 -15.70 -19.85 31.9 6	 63.4	 92.3 4	 50.8	 69.1
	
6/10/81 161 -18.47 r20.92 29.3 6 	 63.5
	
98.0 4	 47.2	 63.7
	
6f16/81 167 -12.90 -13.66 32.5 6	 54.7	 94.7 4	 36.2	 60.7
	
6/17/81 168 -14.97 -19.92 32.6 6 	 47.4	 88.0 4	 30.1	 54.7
	
6/18/81 169 -13.73 -16.19 33.6 6 	 53.9	 94.7 4	 31.3	 71.7
	
6/24/81 175 -10.62 -13.97 46.7 6 	 34.2	 72.7 4	 6.4	 55.0
	
6/29/81 180 -6.95 -13.00 4'.8 6	 30.0	 60.3 4	 2.4	 49.3
	
7/02/81 183 -7.73 -12.49 47.8 6	 12.6	 54.3 4	 4.9	 50.3
	
7/15/81 196 -2.74 -14.29 28.8 -	 --	 --
	
Wheat Field # 6	 Radar Data: 6 = 50°, f = 10.2 GHz
Calendar v° (Y 0 Plant 	 Plant
Julian	 `N	 °h Moist Part Moist Ht
	
Part Moist Ht
Date Date	 (dB) (dB)	 (%)	 #	 (%)
	
(cm)	 #	 (cm)
5/01/81 121 -11.63 -18.38	 4.6 5
	 63.2	 64.0
	
5/06/81 126 -13.06 -19.72 11.6 5
	
67.8	 94.7





5/11/81 131 -14.25 -18.30 19.1 6	 55.7	 89.0 4	 62.6	 81.0
	
5/15/81 135 -15.00 -15.76 24.8 6	 64.3
	
97.0 4	 59.5	 73.8
	
5/20/81 140 -15.27 -18.22 26.6 6 	 53.5	 91.3 4	 67.3	 66.8
	
5/22/81 142 -14.07 -16.82 21.1 6	 59.4	 83.0 4	 63.7	 64.0
	
5/27/81 147 -15.16 -18.11 26.2 6
	 59.1	 78.8 4	 57.5	 61.3
	
5/29/81 149 -14.99 -18.84 28.6 6
	 63.2	 85.5 4	 56.3	 57.3
	
6/01/81 152 -14.79 -19.55 18.3 6 	 56.8	 82.7 4	 51.1	 71.3
	
6/03/81 154 -14.70 -18.35 34.2 6	 55.7	 80.8 4	 47.6	 57.7
	
6/05/81 156 -15.00 -19.25 29.9 6	 56.4	 83.3 4	 47.7	 66.0
	
6/08/81 159 -10.97 -15.02 28.6 6	 51.6	 80.0 4	 34.4	 51.7
	
6/10/81 161 -15.77--19.72 28.2 6	 55.6	 78.8 4	 28.7	 56.5
	
6/12/81 163 -15.57 -15.72 32.0 6	 55.6	 80.7 4	 33.8	 59.0
	
6/15/81 166 -10.86 -15.01 34.5 6	 60.9	 79.7 4	 25.9	 57.7
	
6/17/81 168 -13.07 -14.82 31.1 6	 49.0	 79.7 4	 12.3	 52.0
	
6/19/81 170 -9.47 -14.42 30.2 6	 31.0	 75.7 4	 9.8	 60.0
	
6/22/81 173 -8.10 -14.65 34.2 6	 36.6	 81.2 4	 16.0	 61.3
	
6/24/81 17S -8.64 -15.10 28.9 6	 22.5
	 75.3 4	 11.9	 69.2
	
6/26/81 177 -8.41 -13.46 30.4 6	 23.0	 65.3 4	 5.1	 60.0
	




7/15/81 196 -8.59 -18.15 26.8 S
	 3.5	 29.3
15
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Wheat Field 0 7	 Radar Data:
Calendar	 v	 Q	 Soil	 Plant
Julian	 w	 vh Moist Part Hoist
Date Date idBj dB	 Al f JL




5/08/81 128 -16.84 -21.99 12.3 5	 67.4
	
5/11/81 131 -16.70 -21.06 22.6 6	 58.3
	
5/15/81 135 -17.85 -18.71 26.1 6	 59.7
	
5/20/81 140 -14.77 -19.02 28.3 6 	 54.6
	
5/22/81 142 -13.44 -18.79 27.0 6	 58.3
	
5/27/81 147 -9.47 -13.83 26.3 6 	 57.6
	
5/29/81 149 -9.93 -12.59 15.9 6	 58.0
	
6/01/81 152 -8.09 -13.25 19.7 6	 55.7
	
6/05/81 156 -8.40 -12.76 30.2 6 	 53.7
	
6/08/81 159 -5.94 -8.29 28.6 6 	 49.2
	
6/10/81 161 -9.32 -11.17 28.6 6 	 50.8
	
6/12/81 163 -6.80 -8.56 32.3 6 	 51.9
	
6/16/81 167 -6.87 -7.92 29.5 6 	 39.4
	
6/17/81 168 -7.53 -10.49 30.9 6 	 44.9
	
6/19/81 170 -5.98 -9.13 28.7 6 	 33.7
	
6/26/81 177 -5.94 -11.09 29.2 6 	 27.9
7/15/81 196 -6.86 -16.41	 17.0 5	 20.6
9 = 500 , f = 10.2 GHz
Plant





103.0 4	 63.8	 91.0
	
90.3 4	 60.2	 74.2
	
96.3 4	 63.3	 86.0
	
98.7 4	 59.4	 75.0
	
95.8 4	 58.7	 72.0
	
94.7 4	 55.1	 66.7
	
90.3 4	 47.6	 66.2
	
96.3 4	 42.1	 68.0
	
87.3 4	 39.4	 63.0
	
95.7 4	 28.6	 71.3
	
90.3 4	 28.6	 53.0
	
78.3 4	 12.1	 49.7
	
77.7 4	 9.4	 44.0
	




Wheat Field # 8	 Radar Data: 9 = 50°, f = 10.2 GHz
Calendar	
a w a vh 
"il	 Plant	 Plant
Julian	 Moist Part Moist Ht	 Part Moist Ht
Date DatedB)
	 dB	 11 ^
	
cm	 ^^	 cm
5/01/81 121 -14.70 -19.8f.
	9.3 5	 65.1	 80.3
	








5/11/81 131 -14.57 -13.12 	 18.3 6	 59.9
	
110.0 4	 69.4	 90.0
	
5/15/81 135 -15.55 -19.20 21.9 6	 60.6 101.3 4	 57.1	 78.0
	
5/20/81 140 -15.37 -18.72 23.6 6	 63.5 113.5 4	 67.0	 76.7
	
5/22/81 142 -15.10 -19.15 18.0 6	 60.4 104.0 4	 59.4	 74.0
	
5/28/81 148 -15.34 -20.09 21.7 6 	 62.6 101.7 4	 61.6	 70.3
	
5/29/81 149 -15.63 -20 09 23.1 6 	 50.7	 81.7 4	 56.9
	 56.3
	
6/01/81 152 -16.57 -21.02 19.0 6 	 58.2 102.0 4	 52.9	 75.3
	
6/03/81 154 -14.17 -18.82 25.8 6
	 55.0	 90.3 4	 47.1	 52.3
	
6105/81 156 -16.03 -19.39 26.3 6 	 58.0 104.5 4	 46.4	 68.0
	
6/08/81 159 -14.57 -17.12 23.7 6 	 54.2 103.3 4	 40.6	 68.0
	
6/10/81 161 -16.19 -15.24 24.4 6	 50.1	 83.7 4	 28.3	 63.5
	
6/12/81 163 -10.70 -15.55 23.6 6	 52.8	 93.7 4	 33.5	 63.8
	
6/15/81 166 -11.83 -16.69 29.3 6	 50.9 101.0 4	 27.3	 74.3
	
6/17/81 168 -8.30 -14.56 23.3 6 	 43.9	 78.0 4	 13.4	 52.7
	
6/19/81 170 -5.06 -10.52 22.6 6 	 29.9	 82.0 4	 9.4	 64.0
	
6/22/81 173 -6.45 -14.21 28.2 6 	 43.0	 78.0 4	 18.6	 57.7
6/24/81 175
	
-7.04 -13.00 26.1	 6	 17.6	 60.3 4	 6.1	 31.0
	
6/26/81 177 -6.94 -13.49 25.3 6	 9.3	 79.7 4	 5.4	 60.7
	
6/29/81 180 -8.37 -13.62 25.1 6 	 8.3	 80.0 4	 6.9	 44.7
7/02/81 183	 -6.61 -11.76 25.9 6	 4.5	 65.3 4	 4.3	 57.0
7/15/81 196	 -5.03 -12.39	 16.5	 5	 12.4	 23.3
UKIGI,,ii,





Wheat T ield # 9	 Rada r Data: 8 = 50°, f = 10.2 GHz
Calendar	 Q	 a°	 Soil	 Plant
Julian	 "^	 vh Moist Part Moist
Date Date	 (dB) (dB)	 J-L #
	5/01/81 121 -18.30 -23.85
	 3.5 5	 60.0
	
5/06/81 126 -18.34 -21.59
	 9.1 5	 63.3
	
5/08/81 128 -15.63 -20.48 	 7.5 5	 65.9
	
5/11/81 131 -13.69 -17.14 10.8 6	 48.6
	
5/15/81 135 -11.31 -15.26 14.1 6	 63.1
	
5/19/81 139 -11.16 -16.12 16.2 6 	 53.9
	
5/20/81 140 -11.20 -16.15 15.9 6 	 54.8
	
5/22/81 142 -12.20 -17.25 15.2 6	 54.5
	
5/28/81 148 -13.34 -17.99 13.4 6 	 59.4
	
5/29/81 149 -14.03 -17.39 13.4; 6	 47.4
	
6/01/81 152 -16.10 -19.75 12.1 6 	 56.5
	
6/03/81 154 -14.01 -16.87 18.3 6 	 58.4
	
6/05/81 156 -11.89 -15.44 19.1 6 	 57.3
	
6/08/81 159 -10.00 -15.25 15.3 6 	 59.0
	
6/10/81 161 -11.47 -15.53 12.8 6 	 55.6
	
6/12/81 163 -8.34 -12.69 17.7 6	 54.4
	
6/15/81 166 -8.48 -13.13 20.3 6	 50.7
	
6/17/81 168 -6.27 -15.13 16.5 6	 34.7
	
6/19/81 170 -4.37 -12.72 16.2 6 	 26.0
	
6/22/81 173 -5.58 -15.93 19.2 6 	 25.9
	









81.0 4	 61.7	 72.0
82.7 4	 62.8	 63.8
75.3 4	 59.2	 64.7
69.3 4	 59.8	 60.0
66.7 4	 63.0	 46.0
80.7 4	 58.9	 60.0
77.0 4	 61.6	 51.3
74.7 4	 51.8	 56.3
67.3 4	 48.4	 50.3
70.3 4	 45.2	 49.7
71.8 4	 33.0	 56.3
73.0 4	 23.7	 50.3
72.0 4	 26.9	 53.7
71.3 4	 28.2	 51.3





Wheat Field # 10 	 Radar Data: 6 = 500 , f = 10.2 GHz
Calendar	 v°w v°vh Soil	 Plant	 Plant
Julian	 Moist Part Moist Ht Part Moist Ht
Date Date
	 (dB) (dB)
	 (%	 #	 (%)	 (cm)	 #	 (X	 (cm)
	5/01/81 121 -10.32 -18.38
	 6.9 5	 56.9	 29.0
	
5/06/81 126 -15.10 -20.25 18.0 5
	 71.5	 48.7
	




5/11/81 131 -13.74 -18.70 13.3 5
	 72.2	 39.3
	




5/20/81 140 -9.57 -18.02 23.4 5
	 72.6	 61.3
	
5/22/81 142 -16.63 -20.49 19.1 5
	 72.0	 60.3
	
5/28/81 148 -16.07 -19.32 16.7 6 	 74.6	 66.2 4	 75.3	 61.8
	
5/29/81 149 -16.01 -20.27 25.3 6 	 65.4	 93.7 4	 64.7	 64.3
	
6/01/81 152 -15.84 -18.99 17.9 6 	 65.2	 93.3 4	 65.1	 65.3
	
6/03/81 154 -15.26 -17.92 19.0 6	 63.2	 95.3 4	 64.0	 63.7
	
6/05/81 156 -17.20 -21.25 15.7 6	 65.9	 82.0 4	 70.0	 50.0
	
6/08/81 159 -16.56 -17.82 17.1 6	 55.1	 94.0 4	 55.0	 58.3
	
6/10/81 161 -17.65 -13.61 	 9.7 6	 56.6	 83.7 4	 53.5	 55.3
	
6/12/81 163 -16.76 -14.42 19.3 6	 58.8	 88.7 4	 56.2	 51.3
	
6/15/81 166 -10.30 -11.55 21.9 6 	 57.4	 88.7 4	 57.6	 58.0
	




88.7 4	 34.4	 58.0
	







6/22/81 173 -5.62 -10.77 30.9 6
	 16.4	 54.7 4	 16.2	 42.3
	
6/24/81 175 -6.12 -12.57 21.5 6
	 13.7	 77.7 4	 26.3	 52.3
	
6/26/81 177 -6.63 -10.19	 19.6 (	 17.5	 83.0 4	 5.3	 53.7
	
6/29/81 180 -5.12 -12.48 17.7 6 	 36.3	 27.3
	




Corn Field # 1 Radar Data: 9 = 50°, f = 10.2 GHz
Calendar Q v° Soil Plant Plant Plant
Julian w vh Moist Part Moist Ht Part Moist Ht Part Moist Ht
Date	 Date dB dB M M (cm) # (cm)
5/19/81 139 -10.24 -19.19 23.3 5 76.1 26.7
5/21/81 141 -10.24 -17.89 20.6 5 81.7 38.3
5/26/81 146 -7.47 -14.72 17.4 5 88.1 49.7
5/27/81 147 -10.17 -17.62 10.7 5 86.8 53.7
5/29/81 149 -7.04 -13.99 21.0 5 89.0 58.5
6/03/81 154 -5.56 -13.11 25.6 5 90.2 73.7
6/04/81 155 -5.00 -12.15 24.2 5 90.5 81.0
6/05/81 156 -5.73 -13.89 20.9 5 89.3 93.3
6/09/81 160 -5.89 -13.05 19.1 5 90.2 125.7
6/12/81 163 -6.79 -12.45 22.9 5 91.5 152.3
6/16/81 167 -7.45 -12.51 26.0 5 92.8 170.3
6/18/81 169 -7.51 -16.06 21.7 5 90.4 186.7
6/19/81 170 -7.38 -15.43 23.7 5 92.4 185.0
6/24/81 175 -8.93 -13.38 22.8 6 87.8 205.0 4 76.1 --
6/25/81 176 -7.44 -13.69 21.2 1 75.9 226.0 2 86.7 -- 9 85.1 225.0
7/02/81 183 -7.04 -12.40 25.7 1 78.8 234.0 8 80.2 258.3 3 89.9 --
7/13/81 194 -7.49 -14.74 10.9 1 73.9 232.7 3 77.7 -- 8 80.0 265.7
7/15/81 196 -7.62 -14.08 11.0 1 73.4 236.7 3 75.7 -- 8 79.9 247.3
7/17/81 198 -8.17 -14.43 6.8 1 74.7 242.3 3 76.1 -- 8 79.3 269.0
7/20/81 201 -6.94 -12.90 21.7 1 73.0 232.7 3 69.2 -- 8 80.5 260.0
7/23/81 204 -8.93 -16.68 18.8 1 76.2 236.7 3 91.9 -- 8 83.6 262.3
7/28/81 209 -8.56 -15.72 16.5 1 74.0 229.0 3 65.9 -- 8 78.2 256.7
7/29/81 210 -8.41 -14.56 23.5 1 74.3 246.7 3 66.5 -- 8 82.2 270.0
7/30/81 211 -8.06 -14.72 22.8 1 71.1 230.7 3 73.3 -- 8 82.7 254.0
8/04/81 216 -8.41
-13.06 36.1 1 72.3 201.3 3 51.0 -- 8 82.3 250.3
8/06/81 218 -8.97 -16.62 26.5 1 69.5 236.7 3 69.1 -- 8 80.6 261.3
8/10/81 222 -8.77 -15.83 20.4 1 63.5 225.3 3 32.8 -- 8 79.9 264.0
8/12/81 224 -9.14 -15.99 17.0 1 50.3 222.7 3 28.2 -- 8 80.6 230.7
8/13/81 225 -10.07 -16.93 19.4 1 59.4 237.0 3 36.1 -• 8 80.8 256.0
8/24/81 236 -12.44 -17.90 10.4 1 27.3 120.3 3 27.1 -- 8 70.6 269.0
8/28/81 240 -5.02 -12.97 22.9 1 11.3 223.0 3 22.1 -- ° 73.0 236.0
8/30/81 242 -7.46
-13.91 19.7 1 -- 217.0 3 23.6 -- 8 72.8 233.0
9/01/81 244 -4.78 -12.53 26.7 1 2.8 -- 3 94.2 -- 8 70.6 244.0
9/03/81 246 -4.76 -12.81 22.5 1 2.8 245.0 3 39.2 -- 8 65.4 255.5
9/06/81 249 -8.66 -14.61 21.2 1 4.4 195.0 3 -- -- 8 58.5 225.5
9/08/81 251 -4.39 -12.14 21.9 1 0.4 188.0 3 23.1 -- 8 61.9 217.'0
9/13/81 256 -8.28 -15.53 20.8 - -- --
t
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Corn Field # 2 Radar Data: 9 = 500 , f = 10.2 GHz
Calendar v°
aovh Soil Plant Plant PlantJulian vv Moist Part Moist Ht Part Moist Ht Part -Hoist- It
Date
	 Date (dB) (dB) (cm) L^ (cm) M
5/19/81 139 -1.5^ -18.39 30.9 5 78.5 30.8
5/21/81 141 -9.60 -18.46 21.6 5 81.2 39.0
5/27/81 147 -10.27
-19.12 18.6 5 87.8 63.0
5/29/81 149 -7.99 -14.35 28.0 5 91.7 71.8
6/03/81 154 -5.17 -11.83 31.5 5 91.1 74.3
6/04/81 155 -4.65 -10.91 30.7 5 90.2 91.5
6/05/81 156 -5.10 -12.85 30.8 5 91.2 107.7
6/09/81 160 -5.12 -13.88 22.1 5 90.0 139.0
6/12/81 163 -4.06 -12.11 30.9 5 91.0 165.0
6/16/81 167 -6.76 -12.91 29.2 _ 93.; 171.3
6/18/81 169 -4.39 -11.84 27.4 5 -- 173.0
6/19/81 170 -5.74 -12.20 26.9 5 92.3 203.7
6/24/81 175 -7.28 -11.43 30.7 6 87.5 227.0 4 73.6 238.0
6/25/81 176 -7.01 -13.76 32.4 1 76.5 233.7 2 87.4 -- 9 88.8 248.0
7/02/81 183 -7.79 -12.35 29.7 1 78.8 235.7 3 64.3 -- 8 95.3 263.3
7/13/91 19+ -8.30 -14.86 15.0 1 75.6 236.7 3 78.9 -- 8 83.2 275.0
7/15/81 196 -9.73 -16.48 14.0 1 74.1 233.7 3 69.5 -- 8 80.7 264.0
7/16/81 197 -7.79 -14.05 11.5 1 74.9 240.7 3 78.8 -- 8 79.9 278.0
7/20/81 201 -8.53 -13.69 33.2 1 72.5 237.3 3 71.3 -- 8 80.6 259.7
7/23/81 204 -6.96 -13.02 30.9 1 77.4 243.7 3 80.9 -- 8 83.3 275.7
7/28/81 209 -7.97 -14.13 31.1 1 76.7 255.7 3 55.7 -- 8 84.0 281.7
7/29/81 210 -8.64 -14.79 30.4 1 71.4 241.3 3 52.9 -- 8 83.9 272.0
7/30/81 211 -7.64 -13.70 31.1 1 78.8 244.0 3 47.0 -- 8 81.0 278.0
8/04/81 216 -8.66 -15.02 30 4 1 74.1 240.0 3 71.4 -- 8 83.7 271.7
8/11/81 223 -8.67 -15.13 25.7 1 73.9 255.7 3 39.4 -- 8 89.2 287.0
8/12/81 224 -6.31 -17.36 23.0 1 85.7 24.3
8/13/81 225 -6.29 -16.44 17.2 5 -- 19.8
OF POOR QUALITY
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Corn Field # 3 Radar Data: 9 = 50°, f a 10.2 GHz
Calendar aQ Soil Plant Plant Plant
Julian vv Moist art Moist	 Ht Part Moist Ht art	 oist	 Ht
Date	 Date SdB) dB M f cm (cm) f M cm)	 j
5/19/81 139 -7.45 -18.21 25.9 5 77.9 23.3
i
5/21/81 141 -8.70 -17.66 27.6 5 81.4 31.0
5/26/81 146 -10.55 -18.50 2j.6 5 87.2 41.7
5/27/81 147 -11.90 -18.76 21.8 5 87.4 48.0
5/29/81 149 -5.27 -13.02 25.8 5 88.0 43.7
6/03/81 154 -5.42 -12.48 27.9 5 89.6 57.5
6/04/81 155 -5.89 -12.24 28.0 5 90.4 80.7
6/05/81 156 -7.27 -14.32 25.4 5 89.5 78.3
6/09/81 160 -5.94 -12.09 22.0 5 91.1 97.0
6/12/81 163 -6.10 -12.35 24.3 5 90.8 118.0
6/16/81 167 -5.90 -12.25 27.7 5 93.1 144.7
6/18/81 169 -6.61 -12. 46 21.9 5 91.8 157.7
6/19/81 170 -5.49 -12.45 24.0 5 91.0 163.0
6/25/81 176 -7.08 -12.93 25.5 5 88.2 200.7
7/02/81 183 -7.07 -12.13 21.0 1 80.2 245.0 8 87.4 260.0 3 90.1 --
7/13/81 194 -7.85 -14.50 10.4 1 75.7 241.3 3 80.0 -- 8 82.3 267.3
7/15;81 196 -7.95 -14.91 9.3 1 75.8 256.3 3 74.8 -- 8 86.1 268.0
7/16/81 197 -8.55 -14.5v 6.2 1 79.1 249.7 3 84.1 -- 8 82.2 277.3
'/20/81 201 -7.12 -13.49 20.3 1 76.0 251.3 3 73.5 -- 8 83.5 283.7
7/23/81 204 -7.69 -14.45 17.1 1 79.6 242.7 3 88.1 -- 8 85.1 267.7
7/428/81 209 -8.50 -15.96 22.9 1 77.1 253.7 3 64.6 -- 8 83.1 280.0
7/29/81 210 -10.26 -17.22 23.5 1 77.2 247.7 3 66.6 -- 8 84.8 275.7
7/30/81 211 -9.11 -15.96 20.6 1 78.2 250.7 3 64.0 -- 8 83.9 278.3
8/04/81 216 -7.79 -14.64 17.7 1 76.4 239.7 3 64.9 -- 8 33.7 260.5
8/05/81 217 -6.41 -12.86 26.1 1 77.1 245.0 3 54.9 -- 8 9,..4 259.3
8/11/81 223 -7.11 -14.56 22.8 1 77.6 240.7 3 43.1 -- 8 83.2 255.0
8/13/81 225 -7.28 -14.63 21.7 1 78.0 242.0 3 45.0 -- 8 82.9 253.3
8/24/81 236 -7.89 -14.85 9.^ 1 40.9 239.5 3 34.6 -- 8 77.8 262.5
8/28/81 240 -9.28 -15.63 23.5 1 16.5 245.0 3 48.4 -- 8 72.8 259.0
8/30/81 242 -9.11 -16.06 20.8 1 6.7 -- 3 27.3 -- 8 80.0 --
9/01/81 244 -8.59 -13.65 13.9 1 24.7 252.0 3 23.9 -- 8 78.1 257.0
9/ r '' a 1 246 -8.86 -13.81 17.2 1 10.4 252.5 3 62.4 -- 8 74.1 261.5
9/'h/t^i 249 -6.65 -12.00	 17.8 5	 72.6
OF POOR QUALI'iY
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Corn Field # 4 Radar Data:	 6 = 50°, f = 10.2 GHz
I
t
Calendar Qv° Soil Plant Plant Plant
Julian w vh Moist Part Moist Ht Part Moist Ht Part Moist Ht
Date	 Date (dB) (dB) # (x) (cm) # ( cm) g cm
5/19/81 139 -7.77 -19.52 26.5 5 73.9 31.7
5/21/81 141 -5.56 -15.11 24.9 5 84.7 38.3
5/27/81 147 -8.29 -14.94 19.2 5 87.9 61.3
5/29/81 149 -4.77 -12.42 25.0 5 89.1 76.7
6,1 03/81 154 -5.32 -12.18 32.4 5 91.3 91.3
6/04/81 155 -5.26 -11.82 29.9 5 91.7 101.0
6/05/81 156 -6.20 -13.55 33.2 5 91.6 113.3
6/09/81 160 -4.63 -11.99 21.2 5 90.6 139.7
6/12/81 163 -5.97 • 11.72 25.0 5 90.5 170.8
6/16/81 167 -6.52 = 12.17 28.1 5 92.5 209.3
6/18/81 169 -5.38 -11.03 25.7 5 90.3 184.7
6/19/81 170 -5.27 -12.12 24.2 5 89.9 201.3
6/25/81 176 -6.34 -12.60 25.6 1 78.3 255.0 2 87.6 -- 9 82.5 261.0
7/02/81 183 -6.71 -12.06 23.6 1 79.4 253.7 8 85.9 272.0 3 89.6 --
7/13/81 194 -7.93 -15.49 11.7 1 75.5 251.3 3 74.9 -- 8 82.3 274.7
7/15/81 196 -6.93 -13.99 12.0 1 72.7 253.3 3 82.5 -- 8 79.7 280.7
7/16/81 197 -8.52 -14.57 11.3 1 76.7 257.7 3 73.7 -- 8 78.7 299.0
7/20/81 201 -6.17 -13.13 20.9 1 75.6 267.0 3 68.0 -- 8 80.6 300.7
7/23/81 204 -6.68 -14.44 20.6 1 76.7 262.7 3 93.2 -- 8 83.5 283.3
7/28/81 209 -7.18 -14.13 28.2 1 75.6 261.3 3 55.7 -- 8 80.0 292.7
7/29/81 210 -7.11 -14.16 28.8 1 76.8 258.0 3 53.5 -- 8 79.8 298.0
7/30/81 211 -6.54 -13.39 34.2 1 78.4 256.0 3 56.3 -- 8 83.0 286.0
8/04/81 216 -7.72 -14.97 30.9 1 75.0 272.0 3 57.1 -- 8 79.6 299.3
8/05/81 217 -7.24 -13.20 29.2 1 71.7 255.0 3 71.5 -- 8 81.1 287.3
8/07/81 219 -8.99 -17.94 28.7 1 75.8 257.3 3 54.5 -- 8 78.9 291.7
8/11/81 -23 -7.03 -14.99 24.7 1 74.2 159.0 3 41.2 -- 8 79.4 281.3
8/13/81 225 -6.97 -13.63 28.8 1 75.7 237.7 3 43.1 -- 8 79.0 276.0
It
ORIGIN "-L 
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vii Soil Plant Plant Plant
Julian Moist Part Moist Ht Part Moist Ht Part Moist Ht
Date	 Date dB (%) f (%) (cu) # (cm)
S/19/81 139 -8.80 -17.76 24.2 5 76.0 28.2
5/21/81 141 -8.05 -15.21 20.9 5 83.5 38.7
5/26/81 146 -7.06 -15.92 18.0 5 88.1 51.3
5/27/81 147 -6.73 -13.98 14.7 5 85.8 63.2
5/29/81 149 -6.00 -12.25 19.4 5 89.2 54.7
6/03/81 154 -5.14 -11.99 25.0 5 90.6 79.3
6/04/81 155 -5.73 -12.59 26.9 5 91.7 92.8
6/05/81 156 -5.03 -13.99 23.0 5 90.2 93.3
6/09/81 160 -4.23 -12.58 19.7 5 90.9 114.3
6/12/81 163 -5.79 -13.35 22.8 5 90.3 132.3
6/16/81 167 -6.71 -12.76 26.2 5 92.3 160.7
6/18/81 169 -5.19 -11.85 18.9 5 91.4 185.3
6/19/81 170 -5.39 -13.44 19.4 5 92.1 171.3
6/24/81 175 -6.30 -12.05 20.6 6 88.0 203.7 4 69.4 71.3
6/25/81 176 -5.61 -12.06 20.1 1 77.9 203.5 2 86.4 -- 9 82.6 224.0
7/02/81 183 -6.56 -11.S1 22.3 1 79.5 237.3 8 84.2 271.3 3 89.1 --
7/13/81 194 -6.82 -13.27 7.7 1 73.5 241.7 3 76.9 -- 8 83.1 261.3
7/15/81 196 -8.71 -15.36 4.4 1 73.1 236.3 3 77.4 -- 8 80.8 268.7
7/16/81 197 -6.65 -13.21 6.2 1 74.6 232.3 3 76.4 -- 8 81.1 253.0
7/20/81 201 -6.85 -12.10 21.1 1 73.2 248.E 3 64.3 -- 8 82.4 275.5
7/23/81 204 -7.58 -15.83 17.6 1 76.3 227.7 3 86.0 -- 8 82.8 253.3
7/28/81 209 -6.84 -14.90 25.2 1 75.4 241.7 3 72.5 -- 8 81.7 274.0
7/29/81 210 -7.11 -14.66 25.4 1 76.8 257.7 3 61.0 -- 8 82.4 278.3
7/30/81 211 -8.12 -16.17 28.7 1 76.8 237.7 3 73.9 -- 8 82.6 261.3
8/04/81 216 -6.94 -12.20 21.6 1 72.6 235.3 3 62.8 -- 8 81.4 250.0
8/05/81 217 -6.42 -12.87 27.9 1 72.2 247.3 3 53.0 -- 8 83.2 267.3
8/07/81 219 -7.49 -13.95 21.1 1 77.3 244.3 3 57.3 -- 8 84.0 253.8
8/11/81 223 -7.18 -14.34 15.3 1 74.3 230.3 3 43.7 -- 8 77.7 245.0
8/13/81 225 -7.32 -14.97 19.4 1 75.3 241.; 3 50.2 -- 8 79.7 256.0
8/28/81 240 -8.11 -13.76 19.9 1 11.7 220.0 3 49.9 -- 8 99.3 244.0
8/30/81 242 -8.73 -14.18 21.8 1 3.2 244.5 3 23.1 -- 8 76.2 266.0
9/01/81 244 -6.18 -12.74 33.1 1 17.5 -- 3 22.4 -- 8 80.6 237.0




Corn Field # 6 Radar Data: 9 = 50°, f = 10.2 GHz
Calendar a' Q Soil Plant Plant Plant
Julian
vv vh !),)ist Part Moist Ht Part Moist Ht Part Moist Ht
Date	 Date (dB) (dB) (%) # (%) (cm) # W (cm) # (X) (cm)
5/19/81 139 -6.20 -16.46 25.9 5 78.3 39.8
5/22/81 142 -7.70 -15.96 21.6 5 86.7 39.7
5/27/81 147 -7.55 -14.21 21.4 5 88.4 81.7
5/29/81 149 -7.04 -13.39 24.5 5 89.8 60.0
6/03/81 154 -5.54 -12.39 24.5 5 91.7 88.3
6/04/81 155 -5.90 -12.15 24.6 5 91.8 107.3
6/05/81 156 -6.03 -13.29 22.5 5 89.9 112.0
6/09/81 160 -6.81 -14.67 30.3 5 91.4 144.0
6/12/81 163 -5.02 -10.97 23.8 . 5 91.5 157.3
6/15/81 166 -6.83 -13.99 26.9' 5 16.3 182.3
6/16/81 167 -7.44 -11.59 27.4 5 92.5 187.3
6/18/81 169 -5.42 -12.77 18.2 5 92.5 179.3
6/19/81 170 -5.99 -12.75 21.2 5 90.4 191.3
6/24/81 175 -6.49 -11.94 18.2 6 88.7 226.3 4 73.0 236.7
6/25/81 176 -5.67 -12.33 16.7 5 82.4 230.0
6/26/81 177 -5.62 -11.37 22.2 1 83.4 255.0 2 90.1 -- 9 91.9 259.0
7/13/81 194 -6.39 -13.54 12.2 1 76.9 241.0 3 83.8 -- 8 82.3 270.7
7/16/81 197 -8.29 -15.05 7.2 1 76.3 275.7 3 80.8 -- 8 80.8 289.0
7/17/81 198 -7.61 -14.17 11.2 1 78.3 254.0 3 74.9 -- 8 81.8 284.3
7!21/81 202 -7.03 -13.09 -- 1 78.4 249.7 3 83.1 -- 8 83.6 280.0
7/23/81 204 -7.10 -13.25 13.6 1 75.2 254.7 3 80.7 -- 8 83.1 285.3
7/28/81 209 -7.64 -14.29 25.5 1 77.8 262.0 3 67.1 -- 8 83.8 289.0
7/29/81 210 -7.60 -15.05 26.6 1 74.4 252.0 3 63.8 -- 8 81.9 273.3
7/30/81 211 -7.01 -14.16 20.7 1 76.4 246.0 3 80.5 -- 8 79.6 282.3
8/04/81 216 -6.31 -12.56 23.3 1 73.0 248.7 3 64.7 -- 8 82.6 283.3
8/05/81 217 -6.79 -13.05 27.0 1 71.1 256.0 3 63.8 -- 8 83.4 286.3
8/08/81 220 -7.76 -14.92 -- - -- --
8/10/81 222 -7.68 -15.53 23.9 1 72.0 257.3 3 40.9 -- 8 81 5 277.0
8/11/81 223 -7.78 -13.73 20.7 1 72.3 253.7 3 47.8 -- 8 82.0 265.3
8/14/81 226 -7.83 -15.19 20.0 1 73.2 250.0 3 48.0 -- 8 76.8 275.3
8/3C/81 242 -6.05 -13.61 20.2 1 29.8 261.0 3 27.4 -- 8 64.4 --
9/02/81 245 -4.62 -12.58 23.9 1 18.2 247.5 3 26.4 -- 8 74.8 269.5
9/04/81 247 -4.21 -12.76 -- 1 13.1 248.5 3 21.1 -- 8 72.7 266.5
9/06/81 249 -4.89 -13.84 20.7 1 18.7 263.5 3 82.5 -- 8 70.9 284.5
9/09/81 252 -4.91 -13.86 23.7 1 -- 240.0 3 -- -- 8 73.7 268.5
9/15/81 258 -9.58 -16.23 -- 1 -- 246.0 3 -- -- 8 54.3 278.5
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Date Date (dB) (dB)






Moist Part Moist Ht Part Moist Ht Part Moist Ht
(cm)	 #	 (X)	 (cm)	 #
i
5/20/81 140 -12.16 -18.91 26.9 5 79.2 17.8
5/22/81 142 -10.23 -18.09 17.2 5 85.9 28.2
5/27/81 147 -13.34 -18.39 16.1 5 87.3 47.3
5/29/81 149 -9.56 -16.22 21.6 5 87.4 48.0
6/03/81 154 -4.43 -12.78 28.2 5 88.8 66.3
6/04/81 155 -3.76 -11.01 33.5 5 89.1 52.7
6/05/81 156 -5.12 -12.58 28.4 5 87.8 71.7
6/09/81 160 -7.00 -13.75 15.7 5 87.8 90.3
6/12/81 163 -5.17 -12.62 30.4 5 89.9 105.0
6/15/81 166 -6.55 -13.90 31.2 5 89.7 126.7
6/16/81 167 -5.40 -12.56 29.2 5 89.8 120.7
6/18/81 169 -5.78 -13.03 22.3 5 91.1 149.3
6/19/81 170 -5.29 -12.84 -- - -- --
6/25/81 176 -7.39 -14.14 26.1 5 88.4 179.0
7/13/81 194 -7.09 -13.44 9.1 1 73.9 225.3 3 83.1	 -- 8 79.7 246.3
7/16/81 197 -- 8 -13.74 15.4 1 76.9 218.3 3 80.6	 -- 8 78.7 244.3
7/17/81 198 -8.13 -14.69 9.4 1 72.4 219.0 3 78.3	 -- 8 78.5 255.7
7/21/81 202 -8.43 -14.59 25.8 1 78.1 237.3 3 76.0	 -- 8 81.7 258.0
7/23/81 204 -7.01 -14.17 24.4 1 74.8 221.0 3 74.4	 -- 8 83.1 251.7
7/28/81 209 -8.55 -14.70 32.3 1 75.4 209.7 3 76.6	 -- 8 78.7 235.0
7/29/81 210 -8.81 -14.16 30.2 1 71.2 180.3 3 64.5	 -- 8 81.7 211.7
7/30/81 211 -7.99 -14.25 27.2 1 75.2 238.7 3 88.4	 -- 8 78.1 256.7
8/04/81 216 -8.48 -13.33 25.6 1 69.5 223.0 3 62.5	 -- 8 82.1 247.7
8/05/81 217 -6.90 -13.75 29.4 1 55.7 176.0 3 61.5	 -- 8 73.0 215.0
8/07/81 219 -8.76 -14.42 28.7 i 69.3 208.7 3 74.3	 -- 8 79.4 230.7
8/10/81 222 -8.06 -14.72 22.8 1 63.7 218.7 3 46.4	 -- 8 81.1 253.0
8/11/81 223 -8.21 -13.96 21.6 1 67.3 215.0 3 54.3	 -- 8 76.4 244.3
8/26/81 238 -8.74 -15.00 30.4 1 58.4 212.0 3 36.1	 -- 8 77.7 239.3
8/30/81 242 -9.02 -14.27 23.1 1 41.1 216.5 3 35.1	 -- 8 71.5 250.0
9/02/81 245 -7.32 -12.88 26.3 1 20.2 223.0 3 30.1	 -- 8 77.4 251.0
9/04/81 247 -6.44 -11.60 29.0 1 30.5 224.0 3 30.2	 -- 8 70.8 249.0
9/06/81 249 -8.64 -13.70 23.8 1 22.4 196.0 3 36.5
	 -- 8 74.7 244.5
9/09/81 252 -6.25 -12.10 22.8 1 1.6 224.0 3 --	 -- 5 71.2 248.0
9/15/81 258 -7.92 -15.08 -- - -- --




Corn Field # 8 Radar Data: 9 = 50°, f = 10.2 GHz
Calendar a Q Soil Plant Plant Plant
Julian vv vh Hoist Part Moist Ht Part Moist Ht	 Part Moist Ht
Date	 Date (dB) (dB) (x) # (%) (cm) # (X) (cm)	 # (	 ) (cm)
5/20/81 140 -9.04 -16.79 31.7 5 78.8 25.3
5/22/81 142 -9.24 -18.19 35.0 5 86.8 38.3
5/28/81 148 -7.17 -16.82 23.1 5 87.9 51.0
5/29/81 149 -7.39 -16.05 29.2 5 88.1 47.0
6/04/81 155 -3.99 -11.34 43.2 5 89.1 67.0
6/05/81 156 -4.93 -11.98 39.1 5 88.0 80.7
6/09/81 160 -7.37 -15.12 44.7 5 86.9 89.3
6/12/81 163 -5.46 -11.51 43.1 5 88.8 122.7
6/15/81 166 -5.92 -12.48 44.7 5 87.9 115.7
6/16/81 167 -5.66 -12.81 40.7 5 86.8 1'34.7
6/18/81 169 -5.98 -13.83 34.7 5 88.5 141.0
6/19/81 170 -5.04 -11.40 41.0 5 85.6 148.7
6/24/81 175 -6.28 -11.73 36.3 6 83.6 168.3 4 64.6 193.7
6/25/81 176 -6.16 -12.31 39.3 1 76.6 176.0 2 85.4 --	 9 89.1 209.3
7/13/81 194 -6.67 -14.02 23.5 1 72.1 178.7 3 74.4 --	 8 79.3 206.0
7/16/81 197 -6.91 -13.56 14.1 1 73.1 157.3 3 82.2 --	 8 63.0 201.3
7/17/81 198 -6.58 -13.93 14.1 1 72.6 182.0 3 72.7 --	 8 76.6 208.0
7/23/81 204 -8.41 -14.86 31.2 1 72.4 167.3 3 77.9 --	 8 81.2 195.0
7/28/81 209 -6.11 -13.76 -- 1 64.5 173.7 3 57.5 --	 8 81.6 207.3
7/29/81 210 -7.24 -14.30 79.9 1 68.8 183.7 3 55.5 --	 8 77.7 207.7
7/30/81 211 -7.41 -13.36 40.7 1 72.0 158.3 3 86.0 --	 8 77.2 196.3
8/04/81 216 -7.08 -13.43 38.3 1 65.3 169.7 3 63.3 --	 8 76.9 204.3
8/05/81 217 -7.71 -14.26 44.3 1 80.4 228.0 3 43.3 --	 8 83.0 254.3
8/10/81 222 -7.62 -14.28 36.6 1 63.0 171.0 3 36.4 --	 8 80.1 203.0
8/11/81 223 -8.24 -15.29 28.9 1 53.5 165.3 3 34.1 --	 8 73.9 196.7
8/26/81 238 -4.72 -12.48 43.0 5 68.0 60.5
V.
Opu
OF PCOR t :=	 ''''
25
Corn Field # 9 Radar Data: 6 = 500 , f = 10.2 GHz
Calendar Q Q Soil Plant Plant Plant
Julian `n' v6 Moist Part Moist Ht Part Moist	 Ht Part Moist Ht
Date
	
Date dB) (dB) (cm) m) (cm)
5/20/81 140 -9.29 -20.24 24.0 5 76.8 17.0
5/22/81 142 -14.00 -22.76 15.0 5 85.6 26.0
5/28/81 148 -12.97 -20.52 17.2 5 88.6 47.7
5/29/81 149 -9.78 -17.63 14.1 5 89.4 54.8
6/04/81 155 -5.24 -12.60 26.2 5 88.2 55.0
6/05/81 156 -5.74 -12.99 21.7 5 89.9 72.3
6/10/81 161 -7.00 -13.35 13.4 5 90.4 106.3
6/12/81 163 -5.73 -12.78 27.3 5 91.0 123.0
6/16/81 167 -5.92 -10.87 24.4 5 91.1 149.3
6/19/81 110 -4.99 -12.25 21.0 5 90.0 163.7
6/24/81 175 -6.08 -11.13 22.4 5 89.5 199.3
6/25/81 176 -6.72 -12.47 23.3 5 89.0 186.3 .
6/26/81 177 -7.51 -12.66 19.0 5 89.4 220.0
7/13/81 194 -7.39 -13.65 11.3 1 77.4 244.7 3 81.7	 -- 8 83.2 277.3
7/16/81 197 -7.21 -13.96 11.5 1 77.4 254.0 3 82.8	 -- 8 81.7 275.7
7/17/81 198 -6.84 -13.09 8.9 1 75.0 244.7 3 80.1	 -- 8 82.0 271.7
7/24/81 205 -7.31 -14.46 18.6 1 77.7 263.3 3 73.2	 -- 8 84.7 286.3
7/28/81 209 -7.47 -14.72 25.9 1 76.0 244.7 3 78.0	 -- 8 84.7 270.0
7/29/81 210 -7.48 -13.83 25.1 1 75.4 251.3 3 68.8	 -- 8 82.9 273.7
7/31/81 212 -7.44 -13.89 22.1 1 76.0 242.3 3 72.0	 -- 8 84.7 260.3
8/04/81 216 -7.33 -13.88 21.6 1 72.6 248.0 3 81.5	 -- 8 84.6 272.3
8/05/81 217 -7.04 -14.09 25.7 1 74.9 239.7 3 73.8	 -- 8 83.6 249.7
8/10/81 222 -7.54 -15.29 21.2 1 73.2 251.3 3 42.9	 -- 8 82.6 268.0
8/11/81 223 -7.36 -14.52 22.0 1 64.3 259.3 3 47.3	 -- 8 78.9 273.7
8/14/81 226 -9.01 -16.06 -- - -- --
8/26/81 238 -9.02 -15.78 22.9 1 41.6 246.5 3 56.5	 -- 8 78.2 262.5
8/30/81 242 -9.16 -15.31 21.7 1 14.9 228.5 3 24.7	 -- 8 70.4 247.0
9/02/81 245 -8.79 -14.94 21.5 - -- --
9/04/81 247 -9.12 -14.67 20.1 - -- --
9/06/81 249 -10.44 -16.00 18.0 1 50.2 252.0 3 20.2	 -- 8 69.6 261.0
9/10/81 253 -4.86 -12.51 21.8 5 46.0 47.0








vh Soil Plant Plant PlantJulian Moist Part Moist Ht Part Moist	 Ht Part Moist Ht
Date	 Date (dB) ^^ (cm ) l^ (cm) # (^) cm)
5/20/81 140 -4.27 -12.72 25.2 5 75.3 29.8
5/22/81 142 -4.23 -12.58 26.0 5 85.0 31.3
5/28/81 148 -8.34 -13.09 18.5 5 88.9 53.7
5/29/81 149 -8.06 -13.81 23.0 5 89.3 56.0
6/09/81 160 -8.09 -16.45 26.3 5 89.9 101.7
6/12/81 163 -8.43 -13.89 26.2 5 90.0 142.3
6/16/81 167 -5.79 -'3.14 25.1 5 89.9 146.0
6/18/81 169 -6.37 -14.03 21.3 5 92.1 162.3
6/19/81 170 -5.24 -11.39 30.9 5 88.9 161.7
7/13/81 194 -6.02
-13.57 14.7 1 76.4 234.0 3 83.6	 -- 8 81.5 262.3
7/16/81 197 -7.33 -14.09 12.2 1 74.5 235.7 3 80.1	 -- 8 79.3 264.3
7/17/81 198 -6.33 -12.89 8.4 1 74.6 239.7 3 81.2	 -- 8 78.8 262.7
7/21/81 202 -8.37 -15.53 24.7 1 74.0 226.3 3 83.6	 -- 8 79.9 258.7
7/23/81 204 -7.76 -15.01 22.7 1 75.7 224.0 3 73.1	 -- 8 76.7 249.3
7/28/81 209 -7.40 -14.05 54.7 1 77.5 227.3 3 68.9	 -- 8 80.3 243.3
7/29/81 210 -7.93 -16.09 28.2 1 74.0 242.7 3 64.9	 -- 8 79.7 26"/.7
7/30/81 211 -6.67
-13.83 32.0 1 77.2 227.7 3 72.4	 -- 8 79.5 253.0
8/04/81 216 -7.11 -12.36 29.2 1 72.2 235.7 3 70.2	 -- 8 81.7 265.3
8/07/81 219 -6.56 -13.82 29.2 1 68.4 -- 3 54.0	 -- 8 80.3 --
8/10/81 222 -6.68 -14.23 27.6 1 71.3 245.0 3 51.1	 -- 8 81.4 269.7
8/11/81 223
-5.97 -12.82 22.3 1 70.1 234.3 3 48.2	 -- 8 79.7 262.0
8/14/81 226 -6.82 -14.77 27.4 1 70.5 252.7 3 39.2	 -- 8 78.5 276.3
8/24/81 236 -7.14 -14.30 14.3 1 40.9 232.3 3 31.3	 -- 8 74.1 255.5
8/30/81 242 -8.11 -14.16 -- 1 33.5 -- 3 27.0	 -- 8 76.4 268.0
9/02/81 245 -7.47 -14.22 27.2 1 13.0 240.0 3 27.9	 -- 8 76.5 262.0
9/04/81 247 -7.87 -12.62 -- 1 6.8 246.0 3 --	 -- 8 76.9 266.0
9/06/81 249 -7.98 -14.63 20.9 1 12.8 227.0 3 22.4	 -- 8 84.7 251.5
9/09/81 252 -5.49
-13-15 25.2 1 1.2 235.5 3 --	 -- 8 69.5 269.5
9/15/81 258 -7.63 -13.99 22.0 1 0.6 242.5 3 --	 -- 8 67.7 271.0
9/16/81 259 -7.05 -13.91 15.4 1 0.5 240.5 3 --	 -- 8 64.8 258.0
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Soybean Field # 1	 Radar Data: 9 = 500 , f = 10.2 GHz




vh Moist Part Moist Ht
Date Date	 dB) (dB)
	 i
	5/21/81 141 -9.37 -23.62	 --	 -	 --	 --
	
5/26/81 146 -10.28 -24.33 22.4 -	 --	 --
	
5/27/81 147 -8.14 -16.99 16.2 - 	 --	 --
	
5/28/81 148 -8.79 -16.95 18.2 -	 --	 --
	
6/03/81 154 -6.53 -14.28 28.8 - 	 --	 --
	
6/04/81 155 -6.60 -14.75 24.9 - 	 --	 --
	
6/05/81 156 -10.80 -19.86 22.5 -
	 --	 --
	
6/09/81 160 -10.99 -19.54 18.8 - 	 --	 --
	
6/12/81 163 -8.32 -15.78 25.6 - 	 --	 --
	
6/16/81 167 #-5.53 -16.09 28.6 - 	 --	 --
	
6/18/81 169 -6.26 -15.01 19.4 5 	 88.5	 22.0
	
6/19/81 170 -3.68 -12.73 25.2 - 	 --	 --
	
6/25/81 176 -8.56 -15.31 20.0 5 	 82.2	 31.7
	
7/02/81 183 -5.93 -11.79 26.1 5	 83.5	 45.0
	







7/15/81 196 -6.01 -11.97	 8.5 5	 80.4	 69.0
	
7/16/81 197 -5.01 -12.66	 4.8 5	 81.6	 66.7
	
7/20/81 201 -6.32 -11.78 25.5 5	 80.1	 86.7
	
7/23/81 204 -5.08 -11.33 21.6 5	 85.0	 82.5
	
7/28/81 209 -8.04 -16.40 31.9 5	 82.1	 88.7
	
7/29/81 210 -7.44 -16.00 32.3 5	 82.6	 90.3
	
7/30/81 211 -6.74 -13.89 27.3 5	 83.0	 94.7
	
8/03/C1 215 -8.26 -14.52 28.4 5	 83.2 101.0
	
8/06/81 218 -5.94 -13.79 34.7 5 	 81.2 108.7
	
8/10/81 222 -6.23 -12.98 27.0 5 	 81.8 108.7
	
8/12/81 224 -5.68 -12.63 24.3 5	 80.6 109.3
	
8/13/81 225 -7.22 -14.08 37.2 5 	 82.5 101.7
	
8/24/81 236 -5.34 -11.39 11.7 5 	 76.6 131.0
	
8/28/81 240 -5.91 -12.76 25.5 5	 74.6 105.5
	




9/01/81 244 -6.31 -12.96
	 --	 5	 77.7 100.0
	








9/10/81 253 -6.29 -12.04 22.5 5	 76.3 101.5
	












9/17/81 260 -5.94 -11.60 12.7 -
	 --	 --
	




9/23/81 266 -5.94 -10.50 10.5 5
	 75.9	 97.0
	
























10/21/81 294 -7.60 -15.S0 21.4 -
	 --	 --
	
10/23/81 296 -9.63 -19.69
	 --	 -	 --	 --
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Soybean Field # 2
	 Radar Data: 9 = 50°, f = 10.2 GHz
i
f	 Calendar	 v°	 o°	 Soil	 Plant
Julian	 vv	 °h
 Moist Part Moist Ht
Date Date	 dB	 dB	 #	 (cm)	 1f
5/21/81 141 -3.27 -17.82
	 --	 -	 --	 --
	
5/26/81 146 -8.67 -16.72 22.0 - 	 --	 --
	
5/27/81 147 -11.49 -21.44 19.4 -	 --	 --
	
5/28/81 148 -12.00 -21.15 20.9 - 	 --	 --
	
6/03/81 154 -8.41 -18.86 24.7 -
	 --	 --
6/04/81 155 -8.84 -18.90 23.5 -
6/05/81 156 -13.87 -22.12 20.0 -
	
6/09/81 160 -10.16 -20.12 16.9 -
	 --	 --
	
6/12/81 163 -8.55 -16.51 20.0 -	 --	 --
	
6/16/81 167 -7.62 -14.38 21.1 -	 --	 --
	
6/18/81 169 -6.78 -14.24 19.5 5
	 83_6	 25_0
6/19/81 170 -6.26 -12.61 17.7 -




7/02/81 183 -4.87 -10.32 22.2 5
	
81.2	 52.7
7/13/81 194 -5.81 -12.46	 6.7 5
	
82.4	 73.0
7/15/81 196 -5.74 -12.39
	 2.7 5	 79.5	 78.3
7/16/81 197 -7.44 -12.70	 5.3 5	 78.0	 76.0
	




7/23/81 204 -6.58 -13.03
	
9.9 5	 81.8	 96.0
7/28/81 209 -6.67 -14.53	 5.2 5	 80.4	 97.3
	




7/30/81 211 -5.74 -13.04 28.4 5
	 7 5.3	 98.7
	












8/11/81 223 -6.74 -12.80 24.0 5
	 79.1 134.7
	
8/13/81 225 -7.46 -14.21 18.0 5
	 80.6 116.0
8/24/81 236 -5.19 -11.75
	 9.7 5	 75.2 125.0
	




8/30/81 242 -4.71 -11.06 12.8 5
	 74.3 122.5
	
9/01/81 244 -5.17 -11.82 18.1 5
	 74.1 125.5
	
9/03/81 246 -5.09 -11.74 13.4 5
	 72.7 114.5
I	 9/08/81 251 -6.38 -13.14 43.3 -
	 --	 --
	




9/15/81 258 -5.77 -10.93 13.1 5
	
61.7	 112.5





9/21/81 264 -7.41 -11.86	 5.1 5	 28.6 111.0
9/23/81 266 -9.24 -13.60	 5.9 5	 27.8 114.0
	




10/02/81 275 -7.86 -14.71 12.1 5
	 5.6	 98.0
	
10/05/81 278 -7.47 -14.32 16.8 5
	 6.3 123.5
	
10/07/81 280 -7.47 -14.92 11.4 5
	 7.5 109.0
	















Soybean Field # 3	 Radar Data: 8 = 50°, f = 10.2 GHz
Calendar	 o°	 Q	 Soil	 Plant
Julian
	 vv	 Moist Part Moist Ht
Date Date	 dB	 dB	 M g	 cm
	
5/21/81 141 -6.66 -21.31 36.6 -	 --	 --
	
5/26/81 146 -14.39 -21.65 25.2 -	 --	 --
	
5/27/81 147 -16.85 -24.80 19.7 -	 --	 --
	
5/28/81 148 -15.79 -24.04 21.6 -	 --	 --
	
6/03/81 154 -12.40 -20.35 26.7 -	 --	 --
	
6/04/81 155 -11.31 -18.76 23.4 - 	 --	 --
	
6/05/81 156 -13.33 -21.29 25.0 - 	 --	 --
	
6/09/81 160 -8.56 -16.31 18.9 - 	 --	 --
	
6/12/81 163 -4.69 -12.35 22.9 -	 --	 --
	
6/16/81 167 -6.79 -11.43 26.5 - 	 --	 --
	
6/18/81 169 -6.48 -13.64 21.4 5 	 86.7	 29.0
	
6/19/81 170 -5.22 -10.67 22.1 - 	 --	 --
	
6/25/81 176 -5.70 -13.25 20.1 5 	 82.8	 45.0
	
6/26/81 177 -5.91 -12.46 19.5 - 	 --	 --
	
7/13/81 194 -4.98 -12.53
	
5.1 5	 81.0	 80.3
	
7/15/81 196 -5.44 -12.59	 4.8 5	 77.3	 85.3
	




7/22/81 203 -6.53 -13.69 24.5 5	 82.5	 88.0
	
7/23/81 204 -6.73 -13.79 18.5 5 	 81.5	 74.0
	
7/28/81 209 -6.31 -14.86 28.3 5	 79.9	 95.0
	




7/30/81 211 -6.11 -13.26 25.8 5 	 79.5	 89.7	 v,
	












8/10/81 222 -5.74 -12.99 27.6 5 	 77.7	 98.3
	








8/24/81 236 -5.34 -11.90 12.0 5 	 72.8	 88.5
	
8/28/81 240 -5.66 -11.51 25.0 5 	 71.1 105.0
	








9/03/81 246 -4.84 -11.89 23.4 5 	 70.9 100.0
	
9/08/81 251 -5.30 -10.56 	 --	 5	 68.5 101.5
	




9/13/81 256 -4.00 -8.65 22.9 5 	 61.5 116.5
	
9/15/81 258 -4.99 -10.85 23.4 - 	 --	 --
	
9/16/81 259 -5.54 -9.99 13.4 5 	 45.7	 86.0
	
9/18/81 261 -6.64 -10.39 14.5 5 	 81.7 106.0
	
9/21/81 264 -6.14 -11.70 14.7 5 	 21.2	 95.0
	




9/28/81 271 -6.98 -1 1 .33 20.7 5	 3.7	 96.0
	




10/05/81 278 -5.29 -10.54 23.0 5 	 9.8 1!6.5
	









Soybean Field # 4	 Radar Data: 6 = 50°, f = 10.2 GHz
Calendar	 Q	 v°	 Soil	 Plant
Julian	 w	 vh hoist Part Moist Ht
Date Date	 dL dB	 M #	 cm
	
6/03/81 154 -8.98 -19.53 21.4 -	 --	 --
	
6/04/81 155 -9.92 -19.78 21.8 -	 --	 --
	
6/05/81 156 -11.95 -22.71 18.3 -
	 --	 --
	
6/10/81 161 -15.07 -22.32 10.7 -	 --	 --
	
6/12/81 163 -10.87 -18.52 21.7 -	 --	 --
6/15/81 166 -10.86 -18.82	 --	 -	 --	 --
	
6/16/81 167 -11.10 -17.65 14.9 -	 --	 --
	
6/19/81 170 -7.02 -14.28 16.0 5	 78.9	 12.0
	




6/25/81 176 -9.33 -17.58 12.0 5 	 77.5	 17.3
	
7/02/81 183 -5.54 -11.30 17.8 5	 69.2	 23.7





7/15/81 196 -6.21 -13.16	 4.1 5	 74.3	 40.0
7/16/81 197 -5.58 -13.23	 3.7 S	 74.6	 52.7
	
7/27/81 208 -6.81 -15.26 22.0 S 	 78.3	 75.3
	
7/28/81 209 -6.22 -14.87 19.2 5	 80.3	 76.0
	
7/29/81 210 -5.79 -13.75 17.1 S 	 81.0	 82.3
	
7/31/8. 212 -6.80 -15.26 15.5 S	 82.0	 92.3
	
8/03/81 215 -6.26 -13.51 18.0 5 	 81.7 101.0
	










8/10/81 222 -6.14 -13.79 14.8 S	 81.3 112.0
	












9/02/81 245 -5.51 -11.96 17.5 -
	 --	 --
	








9/13/81 256 -4.00 -11.96 12.8 5
	
70.8 112.0




9/17/81 260 -6.01 -11.36	 6.9 S	 72.3	 95.0


















10/02/81 275 -7.53 -12.38 12.5 S	 11.8 103.0
10/05/81 278 -7.11 -12.76	 15.7 5	 4.S	 113.0
	
10/07/81 280 -10.17 -17.62 13.3 -
	 --	 --
ORIGINAL
	 : , 4
OF POCQ QUAL1 T Y
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Soybean Field # 5
	 Radar Data: 8 = 50 0 , f = 10.2 GHz
Calendar	 a0vv Qonb Soil	 Plant
Julian	 Moist Part Moist Ht
Data Date	 dB	 dB
5/21/81 141 -7.39 -20.05
	 --	 -	 --	 --
	
5/27/81 147 -12.30 -21.35 27.0 -	 --	 --
	
5/28/81 148 -12.44 -21.29 28.5 -
	 --	 --
	
6/03/81 154 -9.61 -17.16 39.5 -
	 --	 --
	
6/04/81 155 -7.84 -15.60 45.0 - 	 --	 --
	
6/05/81 156 -9.62 -18.78 42.7 - 	 --	 --
	
6/09/81 160 -7.25 -15.61 35.0 - 	 --	 --
	
6/12/81 163 -3.99 -10.54 52.0 - 	 --	 --
	
6/16/81 167 -6.87 -13.42 39.3 - 	 --	 --
	




6/19/81 170 -4.82 -11.48 40.2 -
	 --	 --
	























7/23/81 204 -4.94 -11.39 33.1 5
	 77.7	 81.7
	














7/31/81 212 -5.79 -13.15 44.3 5	 79.4	 91.3
	

































9/02/81 245 -5.30 -11.25 3R 2 5	 71.0	 95.0
	




































Soybean Field # 6	 Radar Data: A = 500 , f = 10.2 GHz
Calendar	 Q	 Q	 Soil	 Plant
Julian vv 	 Moist Part !foist Ht
Date Date dB dB M
	
M ^cr j
	7/20/81 101 -7.06 -13.31 15.5 5	 74.9	 36.0
	
7/23/81 204 -6.94 -16.00 14.1 - 	 --	 43.0
7/28/81	 -6.38 -14.73 19.1 5	 83.7	 51.7
	
7/29/81 210 -8.27 -17.12 18.6 5 	 81.5	 43.3
	
7/30/81 211 -6.39 -13.85 18.5 5 	 83.7	 56.7
	
8/03/81 215 -6.81 -14.66 16.0 5 	 81.2	 64.0
	
8/05/81 217 -5.81 -12.86 20.2 5 	 83.5	 74.6
	
8/11/81 223 -6.68 -14.03 13.1 5 	 81.4	 80.0
	
8/13/81 225 -7.23 -14.99 11.2 5 	 80.9	 89.3
8/24/81 236 -7.58 -12.04	 5.6 5	 75.0	 96.5
	
8/28/81 240 -7.87 -12.13 14.7 5 	 77.5 100.0
	
8/30/81 242 -6.78 -11.73 12.0 5	 73.2 102.5
	
9/01/81 244 -7.14 -11.60 17.7 5	 80.9 100.0
	
9/03/81 246 -6.27 -10.93 15.6 5 	 76.4 103.0
	
9/08/81 251 -6.22 -11.08 14.8 5 	 72.1 106.0
	
9/13/81 256 -4.94 -10.79 13.3 5 	 74.6	 93.0







9/17/81 260 -6.72 -10.57	 9.1 5	 79.3	 89.0
	
9/18/81 261 -5.44 -11.50 10.5 5	 79.4	 90.0
9/21/81 264 -6.37 -11.23
	
7.7 5	 70.2	 92.0










10/02/81 275 -7.87 -12.62 14.7 5 	 44.2	 98.5
	




























8/04 1 81 216 -7.72
8/06/81 218 -7.23
8/07/81 219 -8.56
Radar Data: 6 = 50°, f = 10.2 GHz
1
v°vh Soil	 Plant	 j
























-14.11	 --	 -	 --	 --
ORIGINAL PAG >= I
OF POOR QUALITY















































































































Soybean Field # 9
	
Radar Data: 9 = 50°, f = 10.2 GHz
Calendar	 Q	 Q°	 Soil	 Plant
Julian	 w	 vh Moist Part Moist Ht




7/24/81 2 n5 -9.02 -17.28	 6.7 5	 80.4	 36.0
	
7/27/81 208 -6.82 -12.08 21.6 -	 --	 --
	
7/29/81 210 -5.76 -14.22 14.9 5 	 77.8	 45.3
	
7/31/81 212 -6.37 -14.42 13.5 - 	 --	 53.7
	
8/03/81 215 -6.96 -13.31 13.7 5	 80.6	 57.3
	
8/06/81 218 -5.93 -14.19 20.9 5	 83.2	 63.0
	
8/07/81 219 -6.85 -14.21	 --	 5	 80.4	 62.3
	
8/11/81 223 -6.79 -12.75
	






















9/02/81 245 -5.06 -11.61 15.6 5	 75.7	 99.5
	
9/06/81 249 -5.16 -11.91 11.1 5	 73.2	 92.0
	




9/13/81 256 -4.47 -11.22 12.0 5	 78.1	 98.5
	
9/16/81 259 -5.56 -12.31 10.8 5	 70.2	 92.5
	
9/17/81 260 -5.05 -12.00	 6.3 5	 75.6	 89.0
	






9/23/81 266 -4.77 -9.82 	 3.7 5	 71.9	 88.5
	





9/30/81 273 -5.02 -8.88	 7.0 5	 61.6	 90.0
	
10/02/81 275 -6.60 -10.65 11.9 5	 56.4	 88.0
	








10/14/81 287 -6.88 -12.14 16.5 5	 27.5	 98.0
	
10/19/81 292 -8.32 -16.58 13.4 5
	 5.8	 96.0
	




10/23/81 296 -11.98 -21.34 10.7 -
	 --	 --
ORIGINAL P.










































-6.76 -12.72 13.5 -
-8.38 -13.64 16.9 -
-3.55 -11.20	 --	 -
-5.86 -13.51 20.3 5
-6.18 -13.63 17.7 5
-6.56 -11.41 16.4 5
-5.67 -11.32 20.1 5
-5.44 -11.80	 --	 S
-5.88 -12.04 14.6 -
-S.39 -12.05 19.2 5
-5.66 -12.42	 --	 5
-5.95 -11.00 13.0 S
-6.80 -12.45	 --	 5
-6.48 -13.13 11.9 5




-7.04 -13.09	 9.8 5
-6.01 -11.66	 9.7 5
-6.02 -11.78 12.2 5
-4.78 -10.44 12.2 5




-6.64 -12.10 11.1 5
-5.23 -9.99 21.4 S
-7.50 -12.45 23.6 5
-8.30 -15.85 21.4 5
-8.58 -16.14 16.0 5


















































































vw aovh Soil	 Plant
Moist Part Moist Ht
dB	 (dB)	 (	 #	 (X)	 (cm)
	-8.56 -17.92
	 --	 5	 --	 6.0
	
-6.65 -13.61 20.2 5
	 83.4	 64.7
	





	 --	 5	 84.1	 72.3
	
-4.57 -12.92	 9.7 5	 87.4	 71.0
	
-6.87 -12.53 15.3 5
	 78.5 113.0
	




-6.51 -13.06 17.0 5
	 77.5 101.5
	








-7:65 -12.10	 6.5 5	 78.2 111.0
	














	 3.7 5	 65.4	 93.5
	
-5.60 -10.76	 3.1 5	 68.7	 98.0
	
-5.87 -11.42 12.3 5
	 51.7 103.5
	
-7.29 -12.94 13.1 5
	 43.2	 97.5
APPENDI
Model data (30° - 7
ground-truth-for th
experiment.
Please Note: first line is the ground-truth data, second
line is aov and the third line is ao
38
Wheat Field # 4	 Radar Data: f = 10.2 GHz
Calendar	 Soil	 Plant	 Plant
Julian Moist Part Moist Ht Part Moist Ht
Date Date
	 (X)	 #	 (cm)	 #	 (cm)
	/06/81 126
	 23.8	 5 77.6	 93.67
^ovv 30° -17.56 40° -16.21 50° -14.54 60 0 -15.62 70 0 -13.23











30° -15.72 40 -16.24 50° -17.61 60° -19.51 70° -21.96
Q vh	 -18.67	 -19.99	 -20.86	 -25.08	 -24.75
	
/20/81 140	 37•.4'	 6 65.4 102.00 4 60.3
	
80.00
aovv 30° -13.58 40° -15.96 50° -17.70 60° -18.53 70° -17.21
Q 
vh	 -18.42	 -18.81	 -20.85	 -21.49	 -24.31
	





 -15-I1 50° -16.19 60 0













 -16.75 40 0
 -16.90 50° -14.20 60° -11.76 70 -13.43
Q 
vh	 -21.60	 -19.14	 -17.56	 -16.82	 -19.93
	
6/17/81 168	 38.1	 6 54.1
	 89.00 4 20.5
	 59.67

















Wheat Field # 5
	 Radar Data: f = 10.2 GHz
Calendar
	 Soil	 Plant
Julian Moist Part Moist Ht
Date Date
	 (%) 	 # M	 (cm)
5/06/81 126
	 21.7
	 5 76.1	 84.17
vow 30° -10.91 40° -17.92 50° -12.45
cr 
vh	 -20.65	 -25.37	 -21.51
/15/81 135
	
30.A	 6 72.6	 99.33
vow 30° -11.25 40 -15.60 50 0
 -13.84
• vh	 -17.80	 -22.55	 -20.29
5/28/81 148	 28.8	 6 72.3
	 97.67



















60° -16.59 70° -16.84
	
-22.96	 -27.84
6/10/81 161	 29.g6 63.5
	 98.00 4 47.2
	 63.67
vow3 0° -14.39 40 -16.23 50° -18.47 60° -16.98 70° -16.54
cr 
vh	 -18.54	 -19.28	 -20.92	 -20.74	 -21.34
6/17/81 168	 32.6	 6 47.4	 88.00 4 30.1
	 54.67
craw
 30° -10.66 40° -11.75 50° -14.97 60 0
 -16.85 70 0
 -19.41
cr 
vh	 -16.00	 -16.30	 -19.92	 -21.81	 -25.31
ORIGi n '- y ^'^
OF F:03P, QLIHI.6TY
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Wheat Field # 7
	
Radar Data: f = 10.2 GHz
Calendar	 Soil	 Plant	 Plant
Julian Moist Part Moist Ht Part Moist Ht
Date Date
	 m	 # (%) ( cm)	 (cm)
/06/81 126	 16.4	 5 61.6	 81.83
n	
300 -16.14 40° -20.80 50 0 -20.85 60° -19.43 70 0 -18.99
ow
v 
vh	 -21.08	 -24.74	 -24.81	 -26.29	 -27.79
/15/81 135
	
26.1	 6 59.7	 90.33 4 60.2	 74.18
v	 30° -11.06 40° -13.82 50° -17.85 60° -15.35 70 -18.05
Q°^h	 -17.21	 -17.17	 -18.71	 -19.71	 -22.25
/20/81 140	 28.^6 54.6 ' 96.33 4 63.3
	
86.00
Q	 30° -8.83 40 -12.72 50° -14.77 60° -17.96 70° -21.65
v°^h	 -15.2;	 -17.87	 -19.02	 -21.62	 -24.95
/27/81 147
	 26.^6 57.6
	 95.83 4 58.7	 72.00
Q	 30° -10.24 40 -11.47 50° -9.47 60° -8.33 70° -5.56
Q h	 -14.19	 -14.52	 -13.83	 -12.69	 -11.50
6/10/81 161	 28.6	 6 50.8	 95.67 4 28.6	 71.33
a°	 30° -10.49 40° -10.38 ^0° -9.32 60° -7.52 70° -9.33
a vh	 -13.33	 -14.63	 -11.17	 -11.48	 -13.32
6/17/81 168	 30.9	 6 44.9
	
77.67 4	 9.4	 44.00








Corn Field # 6	 Radar Data: f = 10.2 GHz
c Calendar	 Soil	 Plant	 Plant	 Plaint
Julian Moist Part Moist Ht Part Moist Ht Part Moist Ht
Date Date	 m (cm)	 LSM-1 I m cm
;/22/81 ° 142	 21.6	 5 86.7°
 39.67	 0	 0
aow 30	 4.77 40	 -2.96 50	 -7.70 60	 -9.69 70 -11.37
a 
vh	






24.;	 5 89.8	 60.00	 1







6/05/81 156	 22.;	 5 89.9 112.00
Q	 30° -1.21 40	 -4.29 50° -6.03 60° -7.28 70° -9.16
a°vh	 -9.75
	
-12.54	 -13.29	 -12.44	 -16.46
6/12/81 163
	 23.8	 5 91.5 157.33
o°	 30° -3.73 40° -4.82 50° -5.02 60° -6.56 70° -9.80
a°vh	 -9.17	 -12.07	 -10.97	 -12.12	 -14.50
6/19/81 170	 21.2
	 5 90.4 191.33
a°	 30° -2.46 40° -4.75 50° -5.99 60° -6.12 70° -8.45
a 
h	
-10.80	 -11.30	 -12.75	 -11.39	 -14.35
7/17/81 198	 11.2	 1 78.3 254.00 3 74.9
	 --	 8 81.8 284.33





7/21/81 202	 --	 1 78.4 249.7	 3 83.1	 --	 8 83.6 280.0




	 -13.09	 -14.78	 -14.59
/28/81 209
	 25.;	 1 77.8 262.00 3 67.1
	 --	 8 83.8 289.00












	 23.g	 1 73.0 248.67 3 64.7	 --	 8 82.6 283.33











8/10/81 222	 23.9	 1 72.0 257.33 3 40.9
	 --	 8 81.5 277.00











$/15/81 258	 --	 1	 --	 246.00 3
	 --	 --	 8 54.3 278.50
a	 30°	 2.20 40° -5.76 50° -9.58 60° -9.98 70° -12.90




Corn Field # 7 Radar Data:	 f = 10.2 GHz
Calendar Soil Plant Plant Plant
Julian Moist Part Moist Ht Part Moist Ht Part Moist Ht
Date
	 Date 1K t m (cm) (cm) (cm)
/22/81 142 17.g 5 85.9 28.17
cr30° -0.16 40 -7.35 50° -10.23 60° -12.30 70° -14.25ow
a vh -12.91 -17.49 -18.09 -21.06 -21.05
/29/81 149 21.g 5 87.4 48.00
a	 30° -4.90 40 -9.33 50° -9.56 60° -10.37 70° -14.00
Q
vh -13.34 -15.98 -16.22 -16.83 -18.60
g/05/8 156 28.4 5 87.8 71.67
a	
30° -- 40° -3.37 50° -5.12 60° -6.55 70° -9.63
ow
a -9.35 -10.62 -12.58 -13.42 -16.83
vh
6/12/81 163 30.4 5 89.9 105.00
now	30° -3.01 40° -3.35 50° -5.17 60° -5.88 70° -9.11
a -11.36 -10.70 -12.62 -13.24 -15.91
vh
6/19/81 170 -- -- -- --
crow 	30° 2.50 40° -3.75 50° -5.29 60° -7.10 70° -8.07
CT -9.54 -11.70 -12.84 -12.56 -14.07
vh
/17/81 198 9.4 1 72.4 219.00 3 78.3 -- 8	 78.5 255.67
aow	
30° -4.43 40° -7.48 50° -8.13 60° -7.36 70° -10.65
a -12.18 -13.83 -14.69 -14.23 -16.25vh
/21/81 202 25.8 1 78.1 237.33 3 76.0 -- 8	 81.7 258.00
cr30° -2.68 40° -8.02 50° - 8.43 60° -6.52 70° -10.32ow
cr vh -10.73 -14.77 -14.59 -14.19 -16.52
7/28/81 209 32.^ 1 75.4 209.67 3 76.6 -- 8	 78.7 235.00
a°	 30° -0.64 40 -10.62 50° -8.55 60° -8.24 70° -10.01
Q 
vh -8.98 -19.47 -14.70 -16.21 -17.21
$/04/81 216 25.6 1 69.5 223.00 3 62.5 -- 8	 82.1 247.67
aow	 30° -3.11 40° -7.74 50° -8.48 60° -7.38 7no -8.28
a vh -10.06 -12.79 -13.33 -13.75 -15.68
8/10/81 222 22.8 1 63.7 218.67 3 46.4 -- 8	 81.1 253.00
crow	30° -6.35 40° -7.48 50° -8.06 60° -8.18 70° -9.87





Corn Field # 10
	
Radar Data: f = 10.2 GHz








^L	 # i%l	 cm	 #
	
^t	 cm
/22/81 142	 26.2	 5 85.0	 31.33
a	 30°	 0.33 40	 -3.05 50° -4.23 60° -12.23 70° -13.21
vh	 -10.42	 -13.39	 -12.58
	 -18.00	 -21.70
/29/81 149	 23.0	 5 89.3	 56.00
a	 30° -1.29 40° -6.93 50° -8.06 60
0
 -8.90 70° -11.40
Q 
vh	






Q	 30° -4.76 40° -6.31 50° -8.43 60° -8.21 70° -11.45
a vh	
-13.31	 -13.66	 -13.89	 -13.98	 -17.35
6/19/81 170	 30.g	 5 88.9 161.67





-13.64	 -12.39	 -13.00	 -14.62
/17/81 198	 8.4	 1 74.6 239.67 3 81.2	 --	 8 78.8 252.67
a	 30° -5.91 40° -6.72 50° -6.33 60° -6.91 70° -8.17
a°vh	 -13.26	 -12.97	 -12.89
	 -14.67	 -15.17
7/21/81 202	 24.7	 1 74.0 226.33 3 83.6	 --	 8 79.9 258.7
a0W 30° -5.32 40° -5.80 50° -8.37 60° -6.41 70° -8.44
a 
vh	
-13.57	 -12.55	 -15.53	 -14.38	 -15.13
/28/81 209
	
54.7	 1 77.5 227.33 3 68.9
	 --	 8 80.3 243.33









8/04/81 216	 29.2	 1 72.2 235.67 3 70.2
	 --	 8 81.7 265.33
Q	 30° -6.05 40° -7.18 50° -7.11 600
 -6.15 700 -8.17
a vh	 -11.50	 -14.23	 -12.36	 -13.31	 -14.76
$/10/81 222	 27.g	 1 71.3 245.00 3 51.1	 --	 8 81.4 269.67
a	 300 -6.83 40	 -6.66 50° -0.68 6° -8.23 70° -9.83
a° 
h	
-13.87	 -14.40	 -14.23	 -15.89	 -16.62
9/15/81 258	 22.0	 1	 0.6 242.50 3	 --	 --	 8 67.7 271.00
Q	 30° -2.35 40° -6.18 50° -7.63 60° -10.22 70° -12.31









Soybean Field # 3	 Radar Data: f = 10.2 GHz
Calendar
	 Soil	 Plant
Julian Moist Part Moist Ht
Date Date
	 Al f m
x/22/81 203
	 24.;	 5 82.5
	 88.00












	 -13.69	 -15.19	 -18.59
x/29/81 210	 26.2	 5 79.0 103.00










vh 	 -11.12	 -13.10	 -14.20	 -16.08	 -18.23
$/06/81 21830.6























	 -12.01	 -12.70	 -14.49
	 -11.29
$/28/81 240
	 25.0	 5 71.1 105.00




2/10/81 253	 22.9	 5 79.8	 95.00	 t









	 14.;	 5 81.7 106.00
vovv 30° -7.20 40
	 -5.98 50
0











	 20.7	 5	 3.7	 96.00





10/07/81 280	 16.;	 5	 6.2 110.00
ao^ 30° -3.24 40
	
-4.85 50° -6.19 60° -7.88 70° -9.24
a 




Soybean field # 8 	 Radar Data: f = 10.2 GHz
Calendar
	 Soil	 Plant
Julian Moist Part Moist Ht
Date Date	 Al	 #	 (cm)
x/22/81 203
	 27.$	 5	 --	 19.00
crow 30° -4.08 40	 -7.58 500 -7.92 c0° -11.17 70° -14.31
• vh	 -12.63
	 -15.93	 -16.18	 -18.83	 -20.20
g/11/81 0223
	 23.a	 5 79.7	 51.33
•	 30° -5.54 40
	
-6.45 50° -6.53 60° -8.72 70° -11.90
ovv
• vh 	-11.78	 -12.60	 -12.59	 -14.49	 -16.80
$/30/81 242	 22.$	 5 79.0	 65.00
aovv 30° -3.92 40	 -5.80 50° -6.31 60° -8.11 70° -10.57
• 
vh	
-10.77	 -11.64	 -12.26	 -13.97	 -15.66
$/28/81 271	 20.;	 5 76.0	 85.00
aovv 30° -5.11 40	 -5.83 50° -5.77 60° -7.39 70° -9.76
• vh	 -10.06	 -10.88	 -11.33
	
-12.55	 -15.65
1 $/07/81 280	 17.g	 5 84.3	 77.00








	Soybean Field 0 11




Julian Moist Part Moist Ht
Date Date
	 M L	 cm
x/22/81 203
	 --	 5	 --	 6.0
a	 300 -2.84 40° -6.11 50 0





	 -15.76	 -17.92	 -18.40	 -19.96
$/07/81 219




 -5.49 500 -6.48 600
 -9.38 700 -12.85
a vh	 -9.78	 -13.64	 -14.23
	 -15.14	 -18.14
$/11/81 223
	 9.b	 5 87.4	 71.00
aov7 30° -2.10 40	 -3.34 50 0




	 -1:.98	 - 1 2.92	 -15.18	 -16.89






















-11.14	 -12.11	 -13.26	 -13.90	 -15.50
/28/81 271	 12.g	 5 51.7 103.50
a°vv 30° -5.53 40	 -6.17 50
0
 -5.87 600
 -6.33 700 -6.97
a vh	 -10.97	 -11.21	 -11.42	 -11.29	 -12.96
:0/07/81 280	 15.6	 5 33.4 100.50
ao	 30° -4.14 40
0
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APPENDIX V
Periodic Ground-Truth Observations for 1981 Vegetation Experiment
Notes:
1. Bulk Density a = 0 - 7.5 cm
b=0-5.0cm
2. CroD Dama e
Scale Type
C - ivooe I - Insects
1	 - Slight W - Wind
2 - Moderate H - Water







4. Growth Stages are from AgRISTARS Enumerator's Manual, 1981,
see Appenjix VII.
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Physiological Growth Stage Codes Used in
1981 Vegetation Experiment*
V.






CROP GROWTH STAGES CODES
Barley, Oats, Wheat and Rye Crop Growth Stages
CODE	 STAGE
	 ?
PLANT EMERGENCE AND TILLERING
10
	
	 Undetermined; plant emergence and tillering substage not
detectable.
11	 Emergence from soil, single shoot.
12	 Primary leaf stage, from two-five leaves.
13	 Early tillering, one-two tillers visible.
14	 Full tillering, three or more tillers visible.
VEGETATIVE GROWTH
20	 Undetermined; vegetative growth substage not detectable.
21	 First node of stem visible at base of shoot.
22	 Second node on stem visible.
23	 Last leaf visible, flag leaf, but still rolled as it emerl-s
from last sheath.
24	 Early to mid boot, leaf sheath swollen.
25	 Mid to late boot, leaf sheath swollen, tip of heel -ay
visible.
HEADING AND FLOWERING
30	 Undetermined; heading and flow ring  substage not detectable.
31	 Early heading, heads just visible as they push out of split
in sheath of flag leaf.
32	 Heading complete, all of head emerged from sheath.
33	 Flowering, stem fully ,longated and yellow antlers visible
on outside of heads.
34	 Kernels formed, kernels visible in head but are very tender
and watery.
RIPENING AND SEED DEVELOPMENT
40	 Undetermined; ripening and seed development substage not
detectable.
41	 Milk Stage, contents of kernels like heavy cream.
42	 Soft Dough Stage, contents of kernel soft but becoming dry.
43	 Hard Dough Stage, kernel inay be dented with fingernail with
difficulty.
MATURITY
50	 Undetermined; maturitv substage not detectable.
51	 Ripe for cutting, kernel at hard dough stage but straw not
completely dead.
52	 Ripe for cutting, kernel at hard dough stage and straw
completely dead.
53	 Post ripe stage, crop still standing, becoming darker in color.
HARVEST
60 Undetermined;	 harvest substage not detectable.
61 Crop harvested by combine; straw and stubble on surface.
62 Crop harvested by combine; straw	 raked,	 stacked, baled,	 ?n1
removed from soil surface.
63 Crop windrowed or swathed, not yet threshed.
64 C-.op windrowed or swathed, followed by threshing with	 combine,
st-iw and stubble cn	 soil surface.
65 C.-op windrowed c,r swathed, followed	 by	 threshing with	 combine,







10	 Undetermined; plant emergence substage not detectable.
11	 Plant emergence; tip of coleoptile visible above soil
surface.
12	 one or two leaves fully emerged from coleoptile.
VEGETATIVE GROWTH
20	 Undetermined; vegetative substage not detectable.
21	 Three-four leaves emerged.
22	 Five-eight leaves fully emerged.
23	 Nine-twelvq leaves fully emerged.
24	 Thirteen-sixteen leaves fully emerged; lower four-five
leaves perhaps lost leaving eight-nine functional leaves;
tassel developed but still enclosed within whorl; brace
roots from lower nodes are now developing.
25	 Seventeen-twenty leaves fully emerged.
26	 More than twenty leaves fully emerged.
HEADING AND FLOWERING
30	 Undetermined; heading and f owering substage not detectable.
31	 Tips of tassels visible from.  whorl of leaves.
32	 Tassels fully emerging; all leaves fully emerged; some silks
starting to emerge from tip of husks.
33	 Silks nearly fully emerged; pollen shedding.
RIPENING AND SEED DEVELOPMENT
40	 Undetermined, ripening and seed development substage not
detectable.
41	 Kernels in blister stage; cob, husks, and g ar shank approach-
ing full size; about twelve days after silking.
42	 Soft dough or ,just pas. "roasting ear" stage; about twenty-
four days after silking.
43	 Beginning dent stage; a few kernels showing dents about
thirty-six days after silking.
44	 Full dent stage; all kernels fully dented but not dry;
husks on ear and lea %,,,. starting to senesce.
MA TUR I TY
50	 undetermined; maturity substage not detectable.
51	 Physiological maturity; about sixty days a fter silking;
Lack layer formed at base of most kernels; some of remaining
leaves still green.
52	 Physiological naturity; black layer formed; leaves dried up
and bright yellow.
53	 Post maturity; crop still standing with leaves, stalks, and
ear husks turning dark color.
HARVEST
60	 Undetermined; harvest substage not detectable.
61	 Crop harvested green before full maturity for use as silage.
62	 Crop harvested for Train w i th corn picker; ear only removed
and plants still partially standing.
63	 Crop harvested for grain with combine; plants reduced to
stubble and residue.
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So ybeans Growth Staoes
CODE	 STAGE	 +
PLANT EMERGENCE
10	 Undetermined; plant emergence substage not detectable.
11	 Cotyledons emerged above soil surface.
12	 First true leaf; appearance of two unifoliate (single
leaflet) leaves above cotyledons.
VEGETATIVE GROWTH
20	 Undetermined; vegetative grcwth substage not detectable.
21	 Plant has two or less nodes. If two nodes are present,
one is at the unifoliate leaves and the second at the
first trifoliate leaf.
22	 Plant has three-four nodes on the main stem, each with
fully developed leaves. Node at unifoliate leaves is
counted as No. 1.
23 Plant has five or more nodes on main stem. Vegetative
stages can continue for several weeks before entering
reproductive stage.
HEADING AND FLOWERING
30	 Undetermined; heading and flowering substage not detectable.
31	 One open flower at any node on the main stem.
32	 Full bloom; open flower at one of thL two uppermost nodes
on main stem.
RIPENING AND SEED DEVELOPMENT
40	 Undetermined; ripening an seed development substage not
detectable.
41	 Pod, 1/4 inch long, at one of the four uppermost nodes on
main stem with fully developed leaf.
42	 Full pod; pod one inch long at one of the four uppermost
nodes on main stem with fully developed leaf.
43	 Beginning seed, seed bean 1/8 inch long ir. a pod at one of
the four uppermost nodes on the main stem.
44	 Full seed stage; seed fills the pod cavity at one of the
four uppermost nodes on the main stem, bottom leaves starting
to turn yellow.
4ATURITY
50	 Undetermined; mat' urTty substage not detectable.
51 Physiological maturity; leaves on plant should range from
green at the top of the plant to yellow and falling off at
the bottom; one yellow or brown poo with seeds completely
yellow, free of green color, on the main stem.
52	 Har-,oqt maturity; 95% of pods are brown, most 'eaves have
fallen from plant.
HARVEST
60	 Undetermined; harvest substage not detectable.
61	 Crop harvested with combine; stubble and plant residue
sufficient to cover soil surface.
62	 Harvested with combine; soil surface exposed with small





Particle Size-Classification of 0-5-cm Layer for









1W 57.7 33.6 8.7 Sandy loam
2W 53.7 37.9 8.4 Sandy loam
3W 10.1 61.4 27.8 Silty clay loam
4W 26.0 54.7 19.3 Silty loam
5W 18.0 61.2 22.8 Silty loam
6W 13.2* 72.4 14.4 Silty loam
7W 11.4* 76.5 12.1 Silty loam
8W 32.0 53.1 14.9 Silty loam
9W 59.3 31.1 9.6 Sandy loam
low 46.0 41.5 12.5 Loam
1C 35.9 51.9 12.2 Silty loam
2C 24.1* 51.1 24.8 Silty loam
S- 29.9 60.5 9.6 Silty loam
4C 40.6 44.3 15.1 Loam
5C 36.1 49.9 14.0 Loam
6C 31.5 52.4 16.1 Silty loam
C 31.2 52.2 16.6 Silty loam
8C 30.4 40.9 28.7 Clayey loam
9C 56.6 29.9 13.5 Sandy loam
lOC 39.7 44.2 16.1 Loam
1S 37.2 45.8 17.0 Loam
2S 60.9 29.5 9.6 Sandy loam
3S 32.4 56.0 11.6 Silty loam
4S





Wet and Dry Biomass values for All Fields
in 1981 Vegetation Experiment
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Wheat Field # 1 OF POOR QUALITY
Part Wet Dry Part Wet Dry
Date rime Code Wt(g) Wt(g) Code Wt(g) Wt(g)	 i
f
05/01/81 14:23 5 89.03 35.63
05/04/81 13:40 5 115.70 36.86
05/05/81 13:35 5 84.20 36.93
05/08/81 13:08 5 :17.76 44.76
05/11/81 13:30 6 67.90 31.53 4 24.23 9.93
05/15/81 13:34 6 62.77 30.20 4 30.36 11.93
05/19/81 16:25 6 51.80 26.47 4 34.46 16.63
05/20/81 13:15 6 75.80 37.37 4 36.26 26.86
05/22/81 09:35 6 82.84 38.14 4 48.96 17.60
05/26/81 10:15 6 83.90 35.50 4 48.46 19.03
05/27/81 11:51 6 88.30 38.07 4 59.03 23.93
• 05/29/81 10:07 6 129.94 54.37 4 79.30 33.83
06/01/81 13:35 6 67.40 31.70 4 53.93 26.60
06/03/81 09:20 6 67.08 34.44 4 47.36 24.46
06/04/81 09:34 6 63.17 26.50 4 48.93 25.30
06/08/81 14:00 6 39.28 26.12 4 28.63 20.10
06/10/81 09:52 6 45.23 25.30 4 32.03 24.76
06/16/81 10:00 6 31.57 22.00 4 28.20 24.70
06/17/81 09:15 6 38.33 27.60 4 36.43 32.76
06/18/81 09:52 6 27.37 20.63 4 24.20 22.40
06/22/81 14:56 6 14.43 10.43
Wheat Field # 2
Part Wet	 Dry Part Wet	 Dry
Date	 Time Code Wt(g)
	 Wt(g) Code Wt(g)
	 Wt(g)
05/01/81 14:51 5 148.21
	 40.01
05/04/81 13:40 5 98.03 26.56
05/06/81 13:49 5 111.20 36.16
05/08/81 13:12 5 158.86 49.83
05/11/81 13:28 6 100.06 42.23
05/15/81 13:34 6 58.87 23.67
05/20/81 13:15 6 113.84 '52.80
05/22/81 09:35 6 73.87 3C.54
05/26/81 i0:00 6 81.07 36.94
05/27/81 12:00 6 91.87 39.67
C5/29/81 09:45 6 93.74 35.34
06/01/81 13:40 6 85.17 36.17
06/03/81 09:25 6 i5.24 25.07
06/04/81 09:40 6 54.21 25.68
06/08/81 13:53 6 81.84 37.31
06/10/81 09:52 6 62.67 2Q.83
06/16/81 10:32 6 41.17 25.47
06/17/81 09:20 6 28.67 16.87
06/18/81 09:55 6 22.63 13.50
06/22/81 15:00 6 16.37 11.67
06/26/81 15:00 6 15	 80 13.50
06/29/81 14:22 6 11.10 10.57


















OF POOR QUALITYWheat Field # 3
Part Wet Dry Part Wet Dry
Date Time Code Wt(g) Wt(g) Code Wt(g) Wt(g)
05/01/81 14:38 5 267.68 56.85
05/04/81 14:27 5 407.36 75.06
05/06/81 13:40 5 240.28 55.35
05/08/81 13:35 5 253.03 55.56
05/11/81 13:35 6 201.03 48.93 4 27.53 8.06
05/15/81 13:42 6 246.24 75.97 4 36.43 12.73
05/19/81 16:25 6 285.14 84.34 4 45.70 14.80
05/20/81 14:.;; 6 181.57 65.80 4 34.60 14.13
05/22/81 79:55 6 208.27 59.20 4 43.00 14.20
05/26/81 11:15 6 300.30 96.54 4 75.56 25.60
05/27/81 11:20 6 304.20 94.07 4 74.56 24.40
05/29/81 10:15 6 158.27 48.74 4 55.36 21.00
06/01/81 14:30 6 140.34 53.34 4 51.20 18.50
06/03/81 10:50 6 200.31 71.18 4 72.40 31.13
06/04/81 10:06 6 183.37 57.93 4 72.76 33.30
06/08/81 14:35 6 121.47 46.27 4 62.53 31.20
06/10/81 10:25 6 110.37 43.57 4 63.86 35.33
06/16/81 10:30 6 102.73 45.47 4 51.93 34.70
06/17/81 09:56 6 73.80 38.17 4 40.00 33.06
06/18/81 10:26 6 70.13 40.37 4 39.46 34.00
06/22/81 14:30 6 132.50 50.73 4 44.26 35.63
06/24/81 10:00 6 78.17 53.97 4 42.56 39.53
06/26/81 14:57 6 57.40 36.53 4 32.96 30.90
06/29/81 14:52 6 11.97 8.87
07/14/81 10:10 S 43.22 36.82
Wlleat Field # 4
Part Wet Dry Part Wet Dry
Date Time Code Wt(g) Wt(g) Code Wt(g) Wt(g)
05/01/81 15:16 5 233.21 66.38
05/04/81 14:45 5 203.36 39.33
05/OE/81 14:32 5 244.83 54.96
05/08/81 13:46 5 245.26 56.66
05/11/81 14:66 6 189.06 63.10 4 25.00 7.73
05/15/81 14:00 6 225.90 61.84 4 30.13 11.40
05/20/81 14:20 6 196.54 (7.97 4 33.86 13.43
05/22/81 10:00 6 195.64 57.27 4 34.10 10.83
05/26/81 14:03 6 200.57 69.17 4 51.30 18.63
05/27/81 11:15 6 163.74 53.44 4 48.10 17.16
05/29/81 11:18 6 244.34 65.60 4 56.46 17.13
06/01/81 14:35 6 139.34 50.34 4 48.46 20.33
06/03/81 11:22 6 168.20 55.97 4 64.30 28.23
06/04/81 11:25 6 183.78 64.71 4 67.93 32.03
06/08/81 13:20 6 98.81 40.54 4 49.76 27.30
06/10/81 10:21 6 158.50 61.90 4 58.40 28.30
06/17/81 11:40 6 100.03 45.90 4 54.36 43.23
06/18/81 10:37 6 80.30 40.50 4 42.36 36 73
06/29/81 14:45 6 50.50 43.27 4 28.40 27.50
0 7 /021/81 99:99 6 35.57 29.93 4 26.40 24.43
07/14/81 10:05 5 13.82 12.32
07/15/81 09:27 5 21.02 20.12
85
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	 Dry Part Wet	 Dry
	
Date Time Code Wt(g)
	 Wt ( g) Code Wt(g)	 Wt(g)
	05/01/81 15:32 5 207.86
	 60.76
	




05/08/81 14:08 5 325.43
	
75.03
05/11/81 14:21 6 338.30 90.07 4 26.06 6.86
05/15/81 14:52 6 245.77 67.37 4 22.46 6.33
05/20/81 15:20 6 224.04 71.24 4 23.16 8.06
05/22/81 10:34 6 220.01, 62.37 4 26.13 7.76
05/27/81 11:40 6 167.14 51.67 4 31.30 10.13
05/28/81 09:29 6 247.44 68.57 4 38.00 11.20
05/29/81 13:55 6 294.70 82.64 4 45.56 14.23
06/01/81 15:00 6 239.90 86.04 4 61.96 24.16
06/03/81 14':11 6 200.54 57.)7 4 48.80 17.83
06/04/81 11:17 6 154.81 57.14 4 48.93 20.80
06/08/81 13:25 6 140.51 51.37 4 51.50 25.33
06/10;81 11:06 6 -04.67 38.23 4 36.53 19.30
06/16/81 15:35 6 92.70 42.00 4 43.46 27.73
06/17/81 11:38 6 93.60 49.23 4 48.46 33.86
06/18/81 11:21 6 145.27 67.00 4 60.46 41.53
06/24/81 16:19 6 93.40 61.50 4 43.60 40.83
06/29/81 15:30 6 84.57 59.17 4 29.93 29.20
07/02/81 14:15 6 42.47 37.13 4 30.30 28.83
Wheat Field # 6
Part Wet Dry Part Wet Dry
Date Time Code Wt(g) Wt(g) Code Wt(g) Wt(g)
05/01/81 16:02 5 145.67 53.64
05/06/81 14:54 5 161.93 52.16
05/08/81 14:11 5 184.30 61.40
05/11/81 14:39 6 132.76 58.80 4 32.66 12.20
05/15/81 14:35 6 164.70 58.87 4 53.56 21.70
05/20/81 14:45 6 133.04 61.87 4 49.30 16.10
05/22/81 13:27 6 98.50 40.04 4 49.43 17.96
05/26/81 14:35 6 118.90 49.00 4 69.26 29.53
05/27/81 10:52 6 117.44 48.04 4 65.06 27.63
05/29/81 15:24 6 165.37 60.87 4 77.86 34.06
06/01/81 15:13 6 85.57 36.97 4 57.76 28.26
06/03/81 15:40 6 81.40 36.04 4 60.83 31.86
06/05/81 10:30 6 114.04 49.71 4 91.40 47.80
06/08/81 14:35 6 73.15 35.42 4 62.66 41.13
06/10/81 10:54 6 52.17 23.17 4 41.90 29.86
06/12/81 10:44 6 78.80 34.97 4 57.70 38.20
06/15/81 15:05 6 80.80 31.60 4 55.13 40.83
06/17/81 10:05 6 49.13 25.07 4 39.70 34.80
06/19/81 14:53 6 42.90 29.60 4 39.10 35.26
06/22/81 15:30 6 37.17 23.57 4 34.33 2b-83
06/24/41 14:10 6 31.10 24.10 4 28.33 24.96
06/26/81 11:05 6 53.63 41.30 4 47.96 4S.53
06/29/81 15:34 6 13.50 12.60
07/14/81 10:25 5 29.52 25.52
07/15/81 10:06 5 28.32 27.32 86
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Wi`eat Field # 7
Part Wet	 Dry Part Wet	 Dry
Date	 Time Code Wt(g)	 Wt(g) Code Wt(g)	 Wt(g)
	05/01/81 16:23 5 187.50	 60.93
	
05/06/81 15:25 5 231.88	 89.05
05/08/81 14:43 5 453.46 148.03
	
05/11/81 15:46 6 205.86	 85.76
	
05/15/81 99:99 6 192.54	 77.60
	
05/20/81 16:20 6 181.24	 82.27
	
05/22/81 15:20 6 140.80	 58.70
	
05/27/81 10:10 6 170.50	 72.27
	
05/29/81 14:53 6 125.54	 52.70
	
0-/01/81 16:10 6 121.40	 53.84
	
06/03/81 15:41 6	 92.40	 42.60
	
06/05/81 11:03 6 128.32	 59.45
	




06/10/81 12:32 6 106.82	 52.52
	
06/12/81 11:28 6	 96.55	 46.42
	
06/16/81 14:30 6	 80.12	 48.59
	
06/17/81 10:53 6	 78.99
	 43.55
	


























Wheat Field # 8
Part Wet	 Dry Part Wet	 Dry
Date	 Time Code Wt(g)
	
Wt(g) Code Wt(g)	 Wt(g)
	05/01/81 16:51 5 164.82
	 57.59
	
05/06/81 15:24 5 230.08
	 60.03
	
05/08/81 14:45 S 302.36 	 76.73
05/11/81 15.36 6 148.70 59.66 4 22.66 6.93
05/15/81 15:05 6 111.20 43.77 4 35.06 15.03
05/20/81 15:15 6 238.64 87.10 4 49.93 16.46
05/22/81 15:18 6 118.60 46.97 4 37.96 15.43
05/28/81 10:05 6 152.87 57.14 4 63.40 24.33
05/29x'81 15:45 6 77.97 38.44 4 56.56 24.36
06/01/81 15:55 6 121.24 50.70 4 68.03 32.06
06/03/81 15:05 6 69.64 31.34 4 53.26 28.16
06/05/81 11:40 6 102.19 42.92 4 66.73 35.76
06/OR/81 15:25 6 83.93 38.43 4 63.20 37.53
06/10/81 11:36 6 58.22 29.05 4 48.63 34.86
06/12/81 11:22 6 73.39 34.65 4 54.80 36.46
06/15/81 15:35 6 83.12 40.82 4 47.33 34.43
06/17/81 10:40 6 65.12 36.89 4 46.86 40.60
06/19/81 15:29 6 45.75 32.09 4 39.70 35.96
06/22/81 16:05 6 *.'4.95 42.6S 4 41.80 34.03
06/24/81 15:55 6 51.05 42.05 4 40.63 38.16
06/26/81 11:40 6 36.42 33.02 4 37.20 35.20
06/29/81 16:07 6 31.55 28.92 4 j0.80 28.66
07/02/81 15:12 6 41.82 39.92 4 39.73 38.03





Part Wet Dry "art Wet Dry
Date Time Code Wt(g) Wt(g) Code Wt k'g) Wt(g)
05/01/61 17:00 5 91.66 36.66
05/06/81 16:11 5 127.35 46.75
05/08/81 15:00 5 138.01 47.08
05/11/81 15:05 6 103.10 53.00 4 19.86 7.60
05/15/81 15:25 6 144.30 53.27 4 37.30 13.86
05/19/81 15:50 6 127.87 58.97 4 61.90 25.23
05!20/81 15:40 6 60.50 27.34 4 28.96 11.63
05/22/81 13:30 6 77.67 35.37 4 37.83 14.00
05/28/81 10:07 6 100.67 40.84 4 61.40 25.23
05/29/81 14:27 6 71.97 37.84 4 47.36 18.20
06/01/81 15:35 6 54.67 23.77 4 29.63 14.28
06/03/81 15:10 6 65.44 27.24 4 43.26 22.33
06/05/81 09:55 6 46.85 20.02 4 41.86 22.93
06/08/81 15:10 6 58.70 24.06 4 48.53 32.50
06/10/81 11:54 6 50.95 22.62 4 38.23 29.16
06/12/81 10:45 6 60.89 27.79 4 39.50 28.86
06/15/81 15:08 6 53.22 26.22 4 44.73 32.1;
06/17/81 10:25 6 40.55 26.49 4 37.60 33.33
06/19/81 15:55 6 14.22 10.52
06/22/81 15:33 6 15.45 11.45
07/15/81 09:54 5 12.22 10.72
Wheat Field It 10
Part Wet Dry Part Wet Dry
Date Time Code Wt(g) Wt ,S ) Code Wt(g) Wt(g)
05/01/81 17:29 5 23.79 10.25
05/06/81 16:04 5 63 70 18.13
05/08/81 15:30 5 31.42 9.85
05/11/81 16:11 5 35.27 9.80
05/15/31 16:15 5 125.37 46.77
05/20/81 16:00 5 123.87 33,90
05/22/81 15:52 5 96.97 27.14
05/28/81 10:43 6 57.97 14.70 4 7.13 1.76.
05/29/81 15:24 6 74.74 25.84 4 17.66 6.23
06/01/81 16:25 6 70.07 24.37 4 17.00 5.93
06/03/81 16:10 6 79.67 29.34 4 21.86 7.86
06/C5/81 12:08 6 56.65 19.29 4 21.66 6.50
06/08/81 15:55 6 57.10 25.66 4 21.00 9.46
06/10/81 12:13 6 50.99 22.12 4 31.30 14.56
06/12/81 12:05 6 47.35 19.49 4 23.90 10.46
06/15/81 15:30 6 58.72 25.02 4 26.73 11.33
06/17/81 11:20 6 22.59 12.59 4 15.86 10.40
06,/19/81 15:25 6 20.42 11.99 4 13.76 8.1?
06/12/81 16:30 6 16.29 13.62 4 11.70 9.80
06/24/81 15:15 6 18.99 16.39 4 15.96 11.76
06/26/81 11:45 6 20.35 16.79 4 10.73 10.16
06/29/81 16:00 6 14.12 8.99




















































































Dry Part Wet	 Dry






	05/19/81 15:00 5 126.70	 30.30
	
05/21/81 10:10 5 144.87	 26.47
	
05/26/81 12:03 5 277.34 	 32.94
	
05/27/81 14:02 5 203.04	 26.84
	
05/29/81 09:44 5 246.27	 27.10
	
06/03/81 10:05 5 337.90	 33.07
	
06/04/81 14:00 5 369.17	 35.10
	
06/05/81 14:02 5 235.04	 25.14
	
06/09/81 09:35 5 348.55	 33.99
	
06/12/81 14:16 5 584.82 	 49.45
	
06/16/81 09:44 5 787.67	 56.97
	
06/18/81 14:15 5 925.62	 88.72
	
06/19/81 09:50 5 938.42	 71.65
06/24/81 09:35 6 933.22 3.14.02
	
06/25/81 13:50 1 220.34 	 64.59
	




07/13/81 14:06 1 252.42	 65.89
	
07/15/81 13:30 1 153.62	 40.85
	
07/11/81 09:35 i 196.22 	 49.62
	
07/20/81 14:05 1 174.22	 46.99
	
0 7 !21/81 14:15 1 218.89
	 49.29
	
07/23/81 09:55 1 185.69
	 44.22
	
07/28/81 14:35 1 151.39
	 39.29
	
07/29/81 09:58 1 209.69
	 53.95
	
07/30/81 10:00 1 185.35
	 53.62
	
08/04/81 09:55 1 213.55
	 59.19
	
























08/30781 13:25 1	 33.32	 33.82
	
09/01/81 99:99 1	 31.82	 30.92
	
09/03/81 14:30 1	 37.02	 35.97
	






Date Time Code Wt(g)
05/19/81 14:25 5 125.70
05/21/81 10:27 5 194.77
05/26/81 10:45 5 335.14
05/27/81 14:22 5 348.60
05/29/81 10:34 5 339.57
06/03/81 10:00 5 394.24
06/04/81 14:18 5 382.77
06/05/81 14:25 5 399.84
06/09/81 10:00 5 480.92
06/12/81 14:34 5 875.22
06/16/81 10:03 5 855.66
06/19/81 10:15 5 1007.79
	
06/24/81 10:01	 1094.41
06/25/81 14:10 1 232.59
07/02/81 10:30 1 223.99
07/13/81 99:99 1 250.39
07/15/81 13:52 1 186.12
G7/16/81 13:41 1 318.52
07/20/81 15:00 1 183.95
07/22/81 10:02 1 189.09
07/23/81 10:15 1 203.42
07/28/81 15:19 1 196.72
07/29/81 10:19 1 183.79
07/30/81 10:28 1 279.02
08/04/81 09:58 1 207.32
08/11/81 09:45 1 191.35
	
08/12/81 11:45 0	 95.79
ORIGIN -L PAG2 i3



























	 90.89 9 189.52	 21.22
	
47.55 3 250.72	 89.39 8 597.42	 28.19
	
61.19 3 422.02
	 89.05 8 784.89 131.65
	
48.22 3 520.02 158.72 8 488.55
	 94.05
	
79.95 3 409.82	 86.75 8 516.55 103.69
	
50.55 3 322.69	 92.72 8 354.02	 68.82
44.65 3 364.72 113.19 8 654.39 112.39
	
45.89 3 531.32 101.47 8 550.29
	
91.89
45.85 3 445.09 197.29 8 700.22 112.29
	
52.55 3 418.02 196.95 8 590.22
	 94.95
58.27 3 412.59 120.09 d 714.S5 143.09
	


































































Corn Field # 3
	
OF POOR QUALITY
Part Wet	 Dry Part Wet	 Dry Part Wet	 Dry









05/26/81 11:40 5 191.54	 24.44
	
05/27/81 14:13 5 180.60	 22.84
	
05/29/81 10:50 5 170.84	 20.50
	
06/03/81 11:22 5 283.80	 29.40
	
06/04/81 14:30 5 363.74	 35.10
	
06/05/81 14:57 5 181.24	 19.04
	




06/12/81 14:35 5 579.62	 53.32
	
06/16/81 11:04 5 810.72	 56.17
	
06/18/81 14:32 5 802.19	 65.99
	
06/19/81 10:03 5 874.09
	 78.72
	
06/24/81 10:50 5 956.32	 99.55
06/25/81 13:5 7 5 932.79 110.29
	
07/02/81 10:48 1 238.19	 47.15
	
07/13/81 14:35 1 229.15	 55.69
	
07/15/81 13:45 1 227.15
	 54.95
	








07/22/81 10:45 1 251.72	 52.09
	
07/23/81 10:45 1 323.65
	 56.12
	




07/29/81 11:20 1 278.19
	 63.45
	
07/30/81 10:56 1 266.57
	 58.12
	
08/04/8' 10:18 1 227.65
	 53.82
	
08/05/81 14:03 1 306.62
	 70.35
	
08/11/81 10:05 1 246.89
	 55.29
	









08/30/81 13:55 1	 61.67	 57.52
	
09/01/81 15:12 1^ 72.77	 54.77
	
09/03/81 15:32 1	 50.72
	 45.42
09/06/81 12:20 0 406.87 111.57
91
Corn Field # 4
	
^, a
Part Wet	 Dry Part Wet	 Dry Part Wet	 Dr,
Date	 Time Code Wt(g)	 Wt (g) Code Wt ( g)	 Wt(g) Code Wt ( g)	 Wt(g)
i
t05/19/81 14:45 5 184.44
05/21/81 10:46 5 229.17
05/26/81 11:34 5 386.64
05/27/81 14:45 5 361.67
05/29/81 10:56 5 436.90
06/03/81 10:35 5 494.70
06/04/81 14:52 5 646.04
06/05/81 14:45 5 456.40
06/09/81 10:25 5 655.99
06/12/81 15:05 5 871.35
06/16/81 99:99 5 1009.62
06/18/81 15:00 5 959.07
06/19/81 10:42 5 887.22
06/24/81 10:37 6 949.09
06/25/81 14:40 1 274.54
07/02/81 11:30 1 248.02
07/13/81 14:45 1 256.42
07/15/81 14:15 1 237.35
07/16/81 14:10 1 265.39
07/20/81 99:99 1 261.69
07/22/81 11:10 1 282.09
07/23/81 10:43 1 195.32
07/28/81 15:25 1 197.59
07/29/81 10:35 1 265.42
07/30/81 11:05 1 218.12
08/04/81 10:23 1 229.85
08/05/81 14:00 1 223.05
08/07/81 10:05 1 204.22
08/11/81 10:50 1 174.95







53.40	 ORIGIN^^ ^yC = e a









71.74 2 597.24	 87.49 9 138.49	 37.14
66.52 8 615.56 103.32 3 216.76	 39.99
62.82 3 372.72	 93.42 8 499.29	 88.22
64.72 3 466.89
	
81.92 8 559.89 113.75
61.95 3 427.22 112.22 8 541.82 115.45
63.92 3 459.85 147.35 8 515.15 100.19
60.49 3 418.12	 58.97 8 484.09	 84.79
45.42 3 443.67	 30.02 8 598.82	 98.72
48.29 3 394.52 174.92 8 510.79 102.09
61.52 3 478.42 222.42 8 577.82 116.69
47.22 3 371.22 162.12 8 518.02	 87.99
57.49 3 477.02 204.45 8 540.79 110.22
63.02 3 431.65 123.05 8 440.29
	
83.09
49.45 3 256.32 116.52 8 363.65
	
76.55
45.12 3 395.42 232.59 8 423.89
	
87.35
65.15 3 452.85 257.79 8 513.85 107.79
92
l^
Corn Field # 5
Part Wet	 Dry Part Wet	 Dry Part Wet
	 Dry
Date	 Time Code Wt(g)	 Wt ( g) Code Wt(g)	 Wt(g) Code Wt(g) 	 Wt(g)
	05/19/81 14:43 5 135.50	 32.50
	
05/21/81 10:55 5 188.44	 31.04
	
05/26/81 11:50 5 361.24	 42.87
05/27/81 14:35 5 248.17
05/29/81 11:10 5 311.44
06/03/81 11:44 5 509.00
06/04/81 14:50 5 702.40
06/05/81 15:20 5 319.14
06/09/81 10:15 5 478.26
06/12/81 15:00 5 685.46
06/16/81 11:37 5 885.06
06/18/81 14:56 5 967.82
06/19/81 10:38 5 940.59
06/24/81 11:15 6 1062.01
06/25/81 14:37 1 186.87
07/02/81 11:46 1 253.72
07/13/81 14:55 1 249.49
07/15/81 14:10 1 181.75
07/16/81 14:22 1 207.69
07/20/81 15:20 1 286.59
07/22/81 11:12 1 208.99
07/23/81 11:15 1 205.89
07/28/81 16:27 1 237.82
07/29/81 11:25 1 251.75
07/30/81 11:21 1 257.89
08/04/81 10:45 1 207.19.
08/05/81 14:31 1 225.39
08/07/81 10:43 1 272.!2
08/11/81 10:40 1 153.32










09/03/81 15:55 5 222.12
35.20
33.70	 ORIGINAL PAC: ^s














52.02 8 653.85 103.09 3 329.52 	 35.89
66.12 3 588.85 136.02 8 827.75 139.49
48.85 3 383.95	 86.79 8 551.99 105.72
52.85 3 408.65	 96.42 8 563.22 106.22
76.89 3 465.89 166.15 8 546.52 	 95.92
53.15 3 558.55 138.12 8 604.12 103.65
48.82 3 598.52	 84.05 8 635.79 109.55
58.49 3 493.62 135.92 8 593.02 108.55
58.49 3 582.09 227.25 8 599.82 105.55
59.82 3 524.25 137.02 8 607.15 105.52
56.85 3 405.32 150.77 8 556.85 103.62
62.72 3 460.49 216.55 8 578.32 	 96.99
62.52 3 522.85 221.52 8 665.49 112.82
39.45 3 339.12 191.07 8 437.65
	
97.49
58.82 3 446.49 222.29 8 592.25 120.19
39.02 3 306.92 153.67 8 415.22 	 2.72
73,27 3 355.52 273.32 8 458.12 108.92
57.62 3 277.17 215.07 8 408.92 113.77
68.17
93
Corn Field # 6
Part Wet	 Dry Part Wet	 Dry Part Wet	 Dry





























































































71.74	 ORIGt^tw►- P ►^ C` `^












90.42 9	 92.77	 7.47
62.75 8 662.35 110.25 3 547.42 	 68.45
64.92 3 664.69 107.49 8 730.72 129.19
67.59 3 655.95 126.25 8 725.45 139.32
61.82 3 529.19 132.69 8 753.27 136.82
60.35 3 578.69	 97.92 8 659.05 107.95
71.89 3 552.62	 96.55 8 666.82 110.49
56.15 3 432.52	 83.52 8 590.52 100.09
61.32 3 678.22 223.42 8 704.25 114.12
54.62 3 567.57 205.32 8 577.82 104.55
55.09 3 500.09	 97.72 8 538.92 109.99
58.39 3 585.05 206.45 8 649.92 113.12
67.55 3 535.47 193.87 8 656.72 108.99
51.97 3 476.45 281.42 8 519.99
	
96.09
60.52 3 598.95 312.95 8 636.92 114.79
54.92 3 487.42 253.22 8 616.12 142.99
74.52 3 498.77 325.97 8 682.02 158.52
54.97 3 436.22 316.82 8 587.32 209.37
63.82 3 382.42 281.27 8 543.82 137.17
47.57 3 338.37 267.07 8 457.42 124.97
53.12 3 406.22	 71.12 8 531.42 154.47
61.62 3	 0.	 0.	 8 456.07 119.97
52.62 3 407.72	 82.62 8 352.02 149.92
	
0.	 3	 0.	 0.	 8 290.22 132.72
94
Corn Field # 7
• Part Wet Dry Part Wet Dry Part Wet Dry
Date Time Code Wt(g) Wt(g) Code Wt(g) Wt(g) Code Wt(g) Wt(g)
05/20/81 10:35 5 46.67 9.70
05/22/81 11:17 5 76.67 10.80
05/27/81 15:20 5 143.47 18.27
05/29/81 14:20 5 136.57 17.20
06/03/81 14:33 5 240.97 26.87 ORIGINAL PACE IS06/04/81 10:05 5 155.40 16.87 OF POOR QUALITY06/05/81 13:40 5 133.27 16.20
06/09/81 16:19 5 225.85 27.45
06/12/81 09:55 5 324.65 32.92
06/15/81 14:38 5 487.82 50.32
06/16/81 14:11 5 383.27 39.12
06/18/81 11:20 5 681.42 60.42
06/24/81 14:08 5 762.19 90.95
06/25/81 10:30 5 719.82 83.55
07/13/81 15:15 1 196.25 51.19 3 416.49 70.35 8 472.49 96.09
07/16/81 09:55 1 277.72 64.22 3 471.32 91.65 8 395.62 84.12
07/17/81 09:35 1 199.82 55.15 3 404.55 87.95 8 490.92 105.79
07/21/81 10:00 1 360.79 78.89 3 446.07 107.12 8 423.89 77.49
07/22/81 14:40 1 221.09 59.12 3 287.25 39.52 8 346.89 71.12
07/23/81 14:02 1 202.22 50.89 3 526.22 134.95 8 476.65 80.69
07/28/81 10:06 1 221.75 54.45 3 489.79 114.65 8 474.39 101.12
07/29/81 13:55 1 126.25 36.35 3 314.12 111.49 8 247.92 45.35
07/30/81 14:03 1 202.05 50.12 3 434.32 50.19 8 359.72 78.87
08/04/81 14:55 1 235.22 71.72 3 544.52 204.39 8 442.32 79.05
08/05/81 14:56 1 131.92 58.45 3 476.59 183.42 8 301.19 81.32
08/07/81 15:50 1 184.89 56.79 3 395.67 101.67 8 328.15 67.59
08/10/81 14:25 1 163.02 S9.15 3 324.82 174.02 8 371.65 70.35
08/11/81 14:35 1 99.39 32.49 3 288.22 131.62 8 300.49 70.79
08/26/81 14:00 1 140.42 58.37 3 306.17 195.67 8 314.17 69.97
08/30/81 11:30 1 71.37 42.07 3 248.77 161.52 8 249.67 71.07
09/02/81 14:11 1 72.62 57.92 3 342.3? 239.12 8 367.42 83.22
09/04/81 14:50 1 61.22 42.52 3 301.37 210.47 8 380.12 110.92
09/06/81 12:45 1 58.22 45.17 3 362.67 230.22 8 431.72 109.22
09/09/81 15:37 1 38.02 37.42 3 0. 0. 8 396.62 114.42
09/13/81 15 . 30 1 42.37 42.22 3 0. 0. 8 232.27 88.92
95
Corn Field # 8
Part Wet Dry Part Wet Dry Part Wet Dry
Date Time Code Wt(g) Wt(g) Code Wt(g) Wt(g) Code Wt(g) Wt(g)
05/20/81 10:30 5 73.97 15.70
05/22/81 11:15 5 116.60 15.40
05/28/81 09:21 5 1 54.67 18.67
05/29/81 13:53 5 1 . 1.97 22.37 ORIGINAL PAGE IS06/04/81 10:37 5 x9.44 26.14
POOR QUALITY06/05/81 09:35 5 154.27 18.54 OF
06/09/81 16:21 5 273.15 3.79
06/12/81 99:99 5 441.82 49.45
06/15/81 14:35 5 491.22 59.62
06/16/81 14:10 5 496.35 65.52
06/18/81 11:00 5 423.07 48.72
06/19/31 13:55 5 470.59 67.55
06/24/81 13:40 6 535.55 87.95 4 10.42 3.69
06/25/81 10:30 1 170.79 39.95 2 392.79 57.32 9 294.75 32.19
07/13/81 15:24 1 152.22 42.52 3 514.72 132.02 8 335.52 69.45
07/16/81 09:57 1 152.32 40.92 3 370.62 65.89 8 254.79 94.22
07/17/81 10:20 1 157.22 43.02 3 482.39 131.79 8 290.32 67.79
07/21/81 10:10 1 136.62 41.59 3 561.55 65.82 8 379.65 65.69
07/22/81 14:46 1 209.55 54.39 3 520.19 144.85 8 233.37 46.97
07/23/81 99:99 1 121.92 33.62 3 436.25 96.62 8 266.82 50.25
07/28/81 10:05 1 161.25 57.29 3 503.25 214.02 8 396.62 72.82
07/29/81 14:00 1 132.02 41.15 3 440.72 196.12 8 295.32 65.99
07/30/81 1 4 :1G 1 125.12 35.05 3 420.22 58.79 8 230.95 52.62
08/04/81 1ti`9 1 139.12 48.32 3 436.72 160.29 8 248.12 57.32
08/05/81 14:54 1 218.55 42.79 3 461.25 261.42 8 379.19 64.65
08/10/81 14:15 1 104.35 38.62 3 334.65 212.89 8 209.55 41.65
08/11/81 14:30 1 62.45 29.05 3 311.62 205.32 8 244.12 63.82
08/26/81 14:14 5 96.77 30.97
V.
96
3	 376.59 68.75 8 664.29 111.69
3	 502.82 86.37 8 589.85 107.65
3	 486.49 96.95 8 697.22 125.55












































Cora Field # 9
'Part Wet	 Dry Part Wet	 Dry Part Wet	 Dry









05/28/81 10:41 5 160.07	 18.20
	
05/29/81 14:55 5 199.57 	 21.20
	
06/04/81 10:35 5 171.77 	 20.27
	
06/05/81 10:10 5 170.54	 17.20
	
06/10/81 12:37 5 377.22	 36.29
	
06/12/81 12:02 5 490.95	 43.99
	
06/16/81 14:55 5 590.35	 52.69
	
06/19/81 16:02 5 819.62 	 81.62
	
06/24/81 14:45 5 883.52	 93.02
	
06/25/81 11:00 5 832.92	 91.39
06/26/81 11:05 5 966.72 102.65
	
07/13/81 10:44 1 203.09	 45.99
	
07/16/81 10:35 1 254.82 	 57.52
	
07/17/81 10:25 1 238.95	 59.72
	
07/21/81 10:35 1 298.99	 65.55
	
07/22/81 16:00 1 317.62 	 69.32
	
07/24/81 10:10 1 232.79	 51.99
	
07/28/91 10:35 1 217.02	 52.17
	
07/29/81 14:25 1 200.49	 49.32
	
07/31/81 10:00 1 211.22	 50.75
	
08/04/81 15:20 1 215.59	 59.05
	
08/05/81 15:23 1 221.69	 55.55
	
08/10/81 15:02 1 193.22	 51.82
	
08/11/81 15:00 1 114.22	 40.79
	
08/26/81 1S:27 1 101.97 	 59.52
	
08/30/81 12:20 1	 54.82	 46.22
	
09/01/81 15:15 1	 62.27	 56.22
	
09/03/81 15:02 1	 48.72	 46.87
	










Corn Field # 10
Part Wet	 Dry Part Wet	 Dry Fart Wet	 Dry
Date	 Time Code Wt ( g)	 Wt(g) Code Wt(g)	 Wt ( g) Code Wt ( g)	 Wt(g)
	05/20/81 11:30 5 112.30	 27.77
	
05/22/81 16:11 5 123.57	 18.57
05/28/81 11:02 5 231.60
05/29/81 14:12 5 254.37
06/04/81 15:10 5 451.77
06/09/81 10:41 5 465.70
06/12/81 15:25 5 584.14
06/16/81 16:02 5 719.72
06/18/81 15:40 5 732.20
06/19/81. 11:23 5 751.70
06/25/81 15:10 5 913.70
07/10/81 99:99 1 219.47
07/13/81 11:00 1 263.92
07/16/81 11:00 1 246.89
07/17/81 10:50 1 211.22
07/21/81 11:25 1 231.02
07/22/81 12:08 1 280.19
07/23/81 15:20 1 219.12
07/28/81 11:30 1 193.92
07/29/81 15:45 1 238.89
07/30/81 15:05 1 228.15
08/04/81 1 1:02 1 211.12
08/07/81 16:01 1 191.52
08/10/81 15:37 1 190.62
08/11/81 13:47 1 176.65
08/14/81 1J:40 1 222.35
08/24/81 16:05 1 103.27
08/30/81 12:40 1 135.12
	
09/02/81 15:39 1	 60.22
	
09/04/81 15:38 1	 57.07
	
09/06/81 14:30 1	 62.17
	
09/09/81 15:17 1	 42.22
	
09/13/81 14:25 1	 60.92
	
09/15/81 15:50 1	 4£ 22
	










































uauTYOF P DOR Q
53.40 8 513.77 104.77
95.29 8 710.75 131.72
	
112.82 8 463.85	 96.22
	
121.97 8 429.39	 91.02
89.39 8 574.59 115.42
149.62 8 575.69 103.19
151.95 8 522.22 121.89
	
175.67 8 470.95	 92.65






147.45 8 539.99	 98.99
	
258.32 8 489.52	 96.45
	
235.27 8 501.69	 93.35
	
271.12 8 455.39	 92.39
355.22 8 531.42 114.49
333.72 8 435.27 112.82
330.87 8 561.07 132.47
296.12 8 477.02 111.97
	
0.	 8 431.42	 99.52
	
277.62 8 410.21	 62.77
	
0.	 8 388.87 129.67
	
0.	 8 348.32 106 47
	
0.	 8 352.42 113.92
	




Date Time Code Wt(g)	 Wt(g)
ORIGINAL PA „^
G- .-OF POO R QUALITYSoybean Field # 1
	06/18/81 14:10 5 136.32	 15.72
	
06/24/81 09:32 5 102.72	 18.35
	
06/25/81 13:30 5	 91.95	 16.49
	
07/02/81 10:00 5	 98.22	 16.25
	
07/13/81 09:42 5 127.75 	 21.15
	
07/15/81 13:20 5 228.45 	 44.72
	
07/16/R1 13:35 5 270.59	 49.79
	
07/20/81 14:10 5 227.69 	 45.29
	
07/22/81 10:15 5 271.02	 45.02
	
07/23/81 09:50 5 452.95 	 67.92
	
07/28/81 14:59 5 394.09 	 70.62
	
07/29/81 09:50 5 554.42	 96.65
	
07/30/81 10:00 5 418.47 	 71.12
	
08/03/81 14:22 5 426.12	 71.75
08/06/81 11:20 5 607.69 114.22
	
08/10/81 15:20 5 242.02	 44.02
	
08/12/81 11:17 5 212.35 	 41.15
	
08/13/81 1 :25 5 310.15	 54.22
	
08/24/81 15:32 5 314.67	 73.72
	
08/28/81 14:25 5 190.52	 48.32
	
08/30/81 13:35 5 282.57 	 60.92
	
09/01/81 14:08 5 403.42	 89.82
	
09/03/81 14:38 5 344.12	 81.42
	
09/08/81 14:50 5 335.67	 92.12
	
09/10/81 15:40 5 276.13
	 65.33
09/13/81 12:45 5 526.43 139.88
09/15/81 14:14 5 513.48 138.93
	
09/16/81 14:20 5 287.60	 65.56
	
09/21/81 15:35 5 271.58	 80.83
	




09/28/81 15:28 5 203.73 	 64.48
	

























Date Time Code Wt(g)	 Wt(g)
ORIGINAL PAGE
OF POOR QUALITY
Soybean Field # 2









07/02/81 12:10 5 163.39	 30.75
	
07/13/81 09 . 45 5 192.15	 33.95
	
07/15/81 14:43 5 194.72	 39.82
	
07/16/81 14:34 5 189.79	 41.89
	
07/20/81 15:55 5 258.55	 49.59
	
07/22/81 11:40 5 246.05	 50.45
	
07/23/81 11:10 5 292.59	 53.39
	
07/28/81 16:15 5 249.52	 48.82
07/29/81 11:05 5 528.75 101.25
07/30/81 11:30 5 416.85 102.85
08/03/8: 15:19 5 663.19 126.79
	
08/05/81 14:38 5 438.42	 82.42
	
08/07/81 10:45 5	 78.72	 15.52
	
08/11/81 11:18 5 221.19	 46.35
	




08/24/81 15:08 5 238.17	 59.07
08/28/81 16:39 5 431.47 107.77
08/30/81 14:10 5 416.62 107.22
	
09/01/81 15:31 5 308.27	 79.77
	
09/(,3/81 16:00 5 264.87	 72.37
09/06/81 16:00 5 353.02 104.47
	
09/13/81 13:09 5 319.68	 72.83
	


















































Soybean Field # 3
ORIGINAL PAGE iS
OF POOR QUALITY
	06/18/81 15:23 5 315.12	 41.92
	
06/24/81 11:32 5 222.35	 35.65
	




07/02/81 15:30 5 217.09 	 38.49
	
07/13/81 09:59 5 229.05	 43.49
	
07/15/81 14:30 5 224.72	 51.02
	
07/17/81 09:58 5 297.79 	 50.39
	
07/21/81 09:45 5 373.19	 61.69
	
07/22/81 11:37 5 356.62 	 62.29
	
07/23/81 11:35 5 411.55	 76.02
07/28/81 16:45 5 511.05 102.82
	
07/29/81 11:30 5 388.75	 81.59
	
07/30/81 11:43 5 450.22 	 92.25
	
08/03/81 15:38 5 320.52 	 67.35
08/06/81 11:40 5 830.42 154.05
	
08/07/81 10:03 5 309.22	 63.95
	
08/10/81 16:29 5 254.22 	 56.79
	
08/11/81 11:10 5 249.37	 56.87
	
08/13/81 12:05 5 445.09	 98.89
08/24/81 15:15 5 434.77 118.37
08/28/81 14:02 5 384.27 111.02
08/30/81 14:35 5 411.17 111.02
	
09/01/81 15:39 5 220.52 	 52.52
09/03/81 16:08 5 510.07 148.27
	
09/08/81 16:10 5 248.62 	 78.37
	
09/10/81 15:49 5 333.28	 67.18
	
05;13/81 12:55 5 183.08	 70.58
	
09/16/81 15:49 5 136.08	 73.93
	










09/28/81 16:04 5 110.93 106.83













Date Time Code Wt(g) Wt(g)
Soybean Field # 4 ORIGINAL PAGE i$
OF POOR Ql1AUTY
06/19/81 14:35 5 53.02 11.22
06/24/81 15:47 5 26.62 6.39
06/25/81 10:58 5 31.') 7.19
07/02/81 14:55 5 45.42 14.09
07/13/81 10:12 5 60.85 11.75
07/15/81 10:05 5 75.95 19.59
07/16!81 10:27 5 89.09 22.65
07/21/81 11:05 5 193.59 41.39
07/22/81 15:15 5 123.22 25.49
07/24/81 10:45 .; 1 .44.85 26.42
07/27/91 15:30 5 178.35 38.79
07/28,'81 10:50 5 167.29 32.95
07/29/81 14:45 5 270.15 51.49
07/31/81 10:35 5 263.12 47.49
08/03/81 16:07 5 290.35 `3.29
08/06/81 10:30 5 453.39 79.45
08/07/81 15:23 5 125.49 23.22
00;10/81 14:50 5 159.49 29.82
08/11j81 15:40 5 199.99 42.42
08/14/81 99:99 5 189.19 38.99
08/26/81 14:58 5 303.42 66.97
08/30/81 11:45 5 180.72 43.47
09/01/81 14:51 5 257.87 67.07
09/06/81 13:00 5 198.07 56.27
09/10/81 14:20 5 128.83 20.68
09/13/81 13:40 5 193.33 56.53
09/16/81 14:35 5 158.18 45.68
09/17/81 15:30 5 201.43 55.93
09/21/81 14:20 5 164.73 59.43
09/23/81 14:10 5 137.18 54.83
09/28/81 14:22 5 66.63 48.43
09/20/81 14::7 5 58.53 54.58
10/02,'81 15:30 5 55.03 48.53
10/05,'81 15:40 5 53.13 51.53
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ORIGINAL PAGc- IS
Soybeau Field # 5	 OF POOR QJAL?TY
Part Wet	 Dry
Date Time Code Wt(g) Wt(g)
06/18/81 99:99 5 131.32	 19.32
06/25/81 11:10 5 93.89 18.75
07/02/81 15:25 5 61.29 13.89
07/13/81 10:20 5 74.25 16.72
07/15/81 10:47 5 50.67 15.27
07/16/81 10:53 5 67.35 19.22
07/22/81 15:56 5 70.89 16.39
07/23/81 15:05 5 125.32 28.09
07/24/81 11:45 5 158.45 32.19
07/27/81 16:14 5 175.19 36.79
07/28/81 11:08 5 122.52 26.65
07/30/81 14:45 5 154.75 33.25
07/31/81 10:55 5 192.42 39.72
08/03/81 16:25 5 175.02 36.99
08/05/81 15:44 5 332.82 68.02
08/07/81 15:46 5 64.19 12.59
08/12/81 10:45 5 153.12 33.42
08/14/81 10:25 5 130.19 32.32
08/26/81 14:28 5 103.82 26.77
08/30/81 :i:45 5 131.77 34.97
09/02/81 14:20 5 172.87 50.17
09/06/81 13:54 5 118.42 32.57
09/09/81 15:46 5 133.93 24.43
09/13/81 14:06 5 174.93 26.33
09/16/81 15:10 5 97.58 47.23
09/17/81 16:00 5 107.73 60.43
09/21/81 14:50 5 91.13 65.03
09/23/81 14 . 42 5 5 9 .18 43.18
09/28/81 V 55 5 23.43 19.43
09/30/81 14:45 5 25.83 24.53
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Soybean Field # 6
ORIGINAL PAGE I8
OF POOR QUALITYPart Wet	 Dry
Date Time Code Wt(g) Wt(g)
07/20/El 15:00 5 45.82 11.52
07/22/81 10: 6 5 47.62 8.55
07/28/81 15:00 5 49.72 8.19
07/29/81 10:15 5 77.55 14.39
07/30/81 10:20 5 59.02 9.62
08/03/81 14:45 5 83.07 15.67
08/05/81 13:39 5 123.39 20.39
08/07/81 11:10 5 105.22 19.29
08/11/81 10:18 5 197.82 36.89
08/13/81 10:48 5 144.25 27.62
08/24/81 14:27 5 123.17 30.82
08/28/81 15:05 5 220.57 49.72
J8/30/81 13:54 5 122.27 32.82
09/01/81 14:38 5 136.97 26.12
09/03/81 15:15 5 131.27 30.92
09/08/81 16:05 5 137.97 38:57
09/13/81 12:40 5 169.73 43.03
09/15/81 14:3' 5 162.18 47.28
09/17/81 14:32 5 168.33 34.83
09/19/31 15:10 5 133.13 27.53
09/21/81 15:45 5 119.53 35.68
09/23/81 15:25 5 89.93 26.73
09/28/81 15:40 5 56.03 20.73
10/02/81 14:27 5 56.53 31.58
10/05/81 14:26 5 37.23 22.08
10/07/81 14:00 5 54.03 31.83
10/14/81 15:12 : 37.63 29.53
10/19/81 14:40 5 32.98 30.38
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Soybean Field # 7
Part Wet Dry
Date Time Code Wt(g) Wt(g)
07/29/81 15:21 5 70.77 13.17
08/04/81 15:58 5 68.72 11.89
08/06/81 11:12 5 93.45 14.15
ORIGINAL PAGE IS
OF POOR QUALITY
Soybean Field # 8
Part Wet Dry
Date Time Code Wt(g) Wt(g)
08/04/81 15:19 5 83.82 15.65
08/11/81 15:30 5 125.95 25.55
08/12/81 10:15 5 221.39 39.99
08/14/81 10:00 5 146.22 28.52
08/30/81 12:05 5 182.72 38.42
09/06/81 13:39 5 296.12 59.27
09/10/81 14:30 5 144.28 25.38
09/13/81 13:35 5 317.08 65.68
69/16/81 14:46 5 171.93 30.83
09/17/81 15:40 5 490.18 65.18
09/21/81 14:30 5 515.43 93.33
09/23/81 14:20 5 369.63 91.43
09/28/81 14:30 5 178.63 42.93
09/30/81 14:25 5 344.43 90.33
10/02/81 15:37 5 270.68 63.28
10/05/81 15:50 5 178.53 44.78
10/07/81 15:08 5 286.33 45.08
10/21/81 15:02 5 131.23 82.38
10/23/81 14:58 5 151.08 94.33





Date Ti©e Code Wt(g) Wt(g)
Soybean Field # 9
ORIGINAL PAGE I5
OF POOR QUAL1-Y
07/24/81 10:20 5 45.05 8.82
07/29/81 15:00 5 77.85 17.32
08/03/81 16:00 5 103.35 20.05
08/06/81 10:30 5 166.09 27.92
08/07/81 14:43 5 167.29 32.82
08/11/81 14:55 5 169.17 34.27
08/12/81 10:20 5 192.99 38.89
08/14/81 09:30 5 148.19 30.99
08/26/81 15:08 5 73.82 17.72
08/30/81 11:35 5 232.77 53.57
09/02/81 14:45 5 113.82 27.62
09/31/81 13:00 5 104.17 27.92
09/10/81 14:12 5 126.28 25.03
09/13/81 13:30 5 109.98 24.18
09/16/81 14:28 5 96.93 28.93
09/17/81 15:23 5 126.88 31.03
09/21/81 14:10 5 134.88 32.38
09/23/81 14:02 5 56.23 15.83
09/28/81 14:14 5 117.58 38.63
09/30/81 14:10 5 87.68 33.63
10/02/81 15:20 5 84.58 36.88
10/05/81 15:34 5 43.43 27.43
10/14/81 14:08 5 35.33 25.68
10/19/81 15:14 5 25.98 24.48









Date Time Code Wt(g) Wt(g)
07/30/81 14:43 5 68.72 11.62
07/31/81 10:50 5 38.22 7.55
08/04/81 15:50 5 37.62 7.67
08/06/81 11:05 5 55.22 10.85
08/07/81 14:35 5 63.85 12.72
08/14/81 10:50 5 76.45 15.39
08/26/81 15:15 5 42.57 10.17
08/30/81 12:10 5 43.12 11.22
09/02/81 15:07 5 55.27 12.57
09/06/81 13:42 5 48.52 12.82
09/10/81 14:40 5 86.38 19.33
09/13/81 13:54 5 161.13 37.53
09/16/81 15:00 5 110.83 25.63
09/17/81 15:50 5 69.48 17.38
09/21/81 14:40 5 74.63 18.13
09/23/81 14:30 5 111.53 24.78
09/28/81 14:45 5 86.83 25.53
09/30/81 14:36 5 58.53 18.98
10/02/81 15:46 5 110.43 32.43
10/05/81 15:58 5 83.23 25.78
10/07/81 15:21 5 121.48 26.48
10/14/81 14:27 5 52.83 17.23
10/19/81 15:23 5 55.18 28.58
10/21/81 15:12 5 31.93 20.43
10/23/81 15:13 5 32.33 26.33
10/28/81 14:20 5 24.23 23.78
..
ORIGINAL PAGE. 1$
OF POOR QUALITYSoybean Field # 10
B






Date Time Code Wt(g)	 Wt(g)
08/03/81 14:57 5 125.09 20.75
08/05/81 13:32 5 165.75 25.92
08/07/81 11:18 5 225.75 35.85
08/11/81 09:40 5 191.99 24.12
08/24/81 14:34 5 116.32 26.17
08/28/81 13:17 5 168.67 36.22
08/30/8= 14:07 5 53.92 12.02
09/01/81 14:47 5 137.37 30.97
09/03/81 15:22 5 124.47 27.07
09/08/81 16:15 5 288.27 67.77
09/13/81 12:49 5 194.28 42.38
09/15/81 14:40 5 79.88 21.83
09/17/81 14:39 5 97.93 27.43
09/18/81 15:25 5 78.58 58.43
09/21/81 15:52 5 117.88 40.73
09/23/81 15:32 5 103.53 32.43
09/28/81 15:48 5 43.13 20.88
10/02/81 14:34 5 50.08 28.43
10/05/81 14:32 5 38.03 26.33
10/07/81 14:06 5 51.83 34.58
10/14/81 15:20 5 39.08 29.63
10/19/81 14:47 5 32.28 27.83
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